








oundrymen Spend Busy Week at Atlantic 


City 


Many Important Subjects Discussed—Uniform Cost System Approved 
—Ladle Stoppers Will Be Standardized—Alttendance Breaks Record 





ROM every standpoint, the 1915 foundry con- 
vention, which was held at Atlantic City during 
the last week in September, was a_ record- 
breaker. The official registration of the mem- 
bers and guests of the American Foundrymen’s Associa- 
tion and the 
American I[n- 


stitute of 
Metals 


a new 


reached 
high 
figure, 884. 
In addition, 
thousands of 
foundr y - 
vis- 


men and 


1tOT Ss: not 
members of 
the allied 
ganizations at- 
tended 
were 


OF- 


and 
regist- 
the 
Exhibition Co. 


ered by 


In volume, in- 
terest and 
value, the 
proceedings 
fully measured 
up to the high 


standard set 








Machine 


the 


The tenth annual Foundry and 
the 
passed expectations in the 


Exhibition, con 


ducted under auspices of Exhibition Co., 


number and character of the 


displays. Practically all of the exhibitors, also, were 


l 
rewarded by liberal sales, reflecting the quality as well 


as the numer- 








seal strength 
of the attend- 
1c¢ \ com 
rlete lescrip 
tion of the 
fae 
exnipits a.) 
pears. else- 
; 
where in this 
issue Phe 
exhibition 


opened Satur- 


day morning, 


Sept. 25, and 
closed Friday 
evening, Oct. 


1. The conven 


+ 


whicl 


ions, 


opened with 








by previou: 
bce ‘ INTERLUDES BETWEEN 
conventions: a 


total of 64 
papers 


FOR 


and reports were presented, 39 at the 


of the American Foundrymen’s and 25 at the 
the Institute of Metals. The dis 
cussions were lively and instructive, and the large number 


meetings 
\ssociation 
session of American 
of committee reports indicated great activity in the foun 
dry industry along many lines of scientific and practical 
endeavor. The unusual and hotel facilities of 
\tlantic City contributed to the success of the occasion. 


recreation 


w 


PROFESSIONAL 





joint sessiol 

Tuesday, Se} 
28, concluded 
their delibera- 
tions also on 
Oct. 1 Dur- 
SESSIONS OFFERED OPPORTUNITIES — * week 
AVIATION the merican 
Foundrymen’s 
\ssociation held seven and the Institute of Metals six 
professional sessions, including the joint eeting on 
Tuesday. The evenings, with the exception of Wednes 
day, when the annual business session of the American 


= 
ro 


undrymen’s Association took place, were devoted t 


entertainment and recreation. 
In the paragraphs that immediately follow, the pro- 
ceedings of the American Foundrymen’s’. Association 
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are presented in considerable detail, 
and at the conclusion of this report 
will be found an equally complete 
account of the sessions of the Insti- 
tute of Metals. 

With the officers of both associa- 
tions presiding, the opening joint 
session was held in the beautifully 
decorated Greek Temple on Young’s 
Million Dollar Pier. The attendance 
was unusually gratifying. R. A. Bull, 
president of the American Foundry- 
men’s Association, acted as chairman. 
Henry A. Carpenter, General Fire Ex- 
tinguisher Co., Providence, R. IL, a 
vice president of the American Foun- 
drymen’s Association, delivered the 
address of welcome on behalf of the 
local committee of eastern foundry- 
men, of which he was a_ member. 
Mr. Carpenter commented on _ the 
“prosperous condition of the foundry 
industry and expressed the opinion 
that 1916 would prove a banner year. 
Pig iron prices, he explained, are 
ascending and the foundry industry 
always enjoys prosperity when pig 
iron is high. He also commented 
upon the recent advances in the world 
of science, including transcontinental 
telephony, which has now become an 
established fact. He pointed out that 
organizations such as the American 
Foundrymen’s Association and_ the 
American Institute of Metals are as 
helpful m binding the business com- 
munity wonderful 
means of communication which we 
now have at hand. 

J. P. Pero, Missouri Malleable Iron 
Co., East St. Louis, Ill, also one of 
the vice presidents of the American 
Foundrymen’s Association, responded 


together as the 


to the address of welcome in an ap- 
propriate manner. 

Major Joseph T. Speer, Pittsburgh 
Valve, Foundry & Construction Co., 
Pittsburgh, past president of the A. F. 
A., moved the appointment of a com- 
mittee to draft appropriate  resolu- 
tions on the deaths of Thomas D. 
West and E. H. Mumford. He sug- 
gested that the committee consist of 
Dr. Richard Moldenke, chairman; 
Thomas Devlin, Philadelphia, and Paul 
Kreutzpointner, Altoona, Pa. Major 


Speer’s motion was passed unani- 


mously. 
Report of Safety Committee 


The convention then turned to the 
technical portion of the program, 
which was opened with the report of 
the A. F. A. committee on safety and 
sanitation. In the absence of A. W. 
Gregg, Bucyrus Co., South Milwaukee, 
Wis., chairman of the committee, the 
report was presented by the secretary. 
It suggested that the American Foun- 
drymen’s Association issue occasional 
safety bulletins and also recommend- 
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ed the publication of a special bulletin 
in memory of Thomas D. West, whose 
colossal work on safety and _ sanita- 
tion will always remain a landmark 
in foundry history. 


Modern Industrial Education 


Prof. rank M. Leavitt, University 
of Chicago, presented the report of 
the committee on industrial education. 
Prof. Leavitt spoke extemporaneously, 
emphasizing the need for closer co-op- 
eration between business men _ and 
school boards in order that suitable 
industrial training may be _ provided 
in the public schools for those in the 
humbler walks of life, as well as for 
leaders. 

The committee’s suggestions devel- 
oped considerable discussion. Major 


Joseph T. Speer outlined the work 





R. A. BULL, 


President, A. F. A., Hurrying to an Afternoon 


Session 


of Carnegie Institute, 
industrial 


Pittsburgh, in 
education with particular 
reference to the institute’s foundry 
courses. J. S. Seaman, Seaman-Sleeth 
Co., Pittsburgh, told how industrial 
education had assisted one of the 
young men in his employ to rise 
from a position of laborer to chemist 
in a comparatively short time. Dur- 
ing the time he was attending school 
this young man worked all day in 
the foundry, then walked about three 
miles to his home and after supper 
walked five miles further to the insti- 
tute. Dr. Richard Moldenke, in refer 
ring to the specific recommendations 
suggested that the 
best results cannot be expected unless 


of the committee, 


the school men are given a definite 
program of industrial education by 
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the business interests. Benjamin D. 
Fuller, Westinghouse Electric & Mfg. 
Co., Cleveland, described the work of 
the technical high schools of Cleve 
land and also stated that it is the plan 
of the board of education eventually 
to separate pupils, according to voca- 
tions, beginning with the sixth grade 
W. H. Barr, Lumen Bearing Co., Buf- 
falo, president of the National Foun 
ders’ Association, outlined the work 
of the conference board on the train- 
ing of apprentices and extended an 
invitation to the allied foundry organi- 
zations to co-operate in this work 

“Tests of Lenses for Foundry Gog- 
gles” was the title of an exceedingly 
interesting paper presented by F. W 
King, Julius King Optical Co., New 
York. 

The paper included a copy of the 
recent 


laboratory standard for the 


examination and testing of gog- 
gles with plain uncolored lenses 
developed by the Underwriters’ Lab 
oratories, Inc., Chicago, under the 
direction of the National Board of 
Underwriters. Mr. 


was accompanied by a demonstration 


King’s address 


of the lens testing machine and a 
colored lantern test 


showing, scientifically, colors of lenses 


spectroscopic 


used in dangerous conditions of light 
and glare. Various types of goggles 
were exhibited and explained, includ- 
ing colored glasses designed to ex- 
clude the ultra-violet rays given off 
by incandescent metal and by the 
electric arc. 
Sand Binders Classified 

A paper by H. M. Lane, foundry 
engineer, Trussed Concrete building, 
Detroit, entitled “Functions of Sand 
After 
explaining the purpose of sand bind- 


Sinders”, was read in abstract 


ers in foundry operations, this paper 
presents a classification of such bind 
ers, dividing them into soluble bind- 
ers, paste binders, colloids and allied 
bodies, including gums, pitches and 
oils. It is pointed out that the first 
two classes are subject to moisture, 
but the colloid bodies may or may not 
be subject to injury from moisture, 
while the gums and pitches, as a rule, 
are water-resisting or waterproof. 
The paper discusses the binding power 
of these various materials in detail and 
included much valuable informition on 


the adaptability of binders r cores 


for various classes of work. 


\ preliminary report moldiny 
sands was presented by | P. Karr, 
associate physicist, bureau standards 


Washington, D. C. 
This report evoked considerable dis 
} 


by Dr. Mol 


denke, who suggested that the bureau 


cussion, which was opened 


of standards examine the previous work 
of the American Foundrymen’s Associa- 
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this 
nection Dr. Moldenke graciously offered 


In 


tion on molding sands. con- 


to contribute numerous samples of sands 


in his possession to the bureau for its 


experimental work. H. E. Field, presi- 
dent, Wheeling Mold & Foundry Co., 
Wheeling, W. Va., referred to Dr. 
Moldenke’s exhaustive work on molding 
sands and suggested that the American 
Foundrymen’s’ Association should ar- 
range to co-operate actively with the 
bureau of standards in the investigation 
which it is undertaking. W. M. Corse, 
Titanium Alloy Mfg. Co., Niagara 
Falls, secretary of the Institute of 
Metals, explained the work of a com- 


national 
the 
bureau of standards twice a year for 
the of of 
recommended 


Ass )- 


mittee representing various 


technical societies which meets with 


consideration suitable lines 
Mr. 


American 


investigation. Corse 


that the Foundrymen’s 
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Co., Boston, opened a discussion by ask- 


ing if the producers could not adopt 
some method of grading the sand more 
accurately. It was the sense of the 
meeting that progress could be made 
in this direction and considerable dis- 
cussion of the dye bond test ensued. 
It was pointed out that the bond test 


is particularly useful in controlling the 


quality of heap sand, to be sure that 
it will at all times be in condition to 
produce the highest grade of castings. 
When the bond test shows that the 


sand is wearing out, economic consider- 


ations must determine whether it is 


best to attempt to restore the old sand 
by adding clay, etc., or to throw the, old 


sand away and replace it with new 


material. This paper also was discussed 
briefly by J. J. Wilson, Cadillac Motor 
Co., Detroit, by E. M. Ayers, 
of the Interstate Sand Co., Zanesville, O. 


Car and 

















EAST GREETS WEST 
J. P. Pero, Missouri Malleable Iron Co., East St. Louis, on the right, with Henry A. Carpenter, 
General Fire Extinguisher Co., Providence, R. | 3oth Vice Presidents of the A. F. A. 
ciation should join with the activities Kk. A. Bull, manager of production, 
of this committee. Mr. Field backed Commonwealth Steel Co., Granite City, 
up this suggestion by moving the ap- Ill, presented a paper entitled “Notes 
pointment of a committee to co-operate on Applications and Characteristics of 
with the bureau of standards, suggesting Cores in Modern Molding’. Mr. Bull 
that Dr. Richard Moldenke be the chair- detined the term ‘core’ and discussed 
man. This motion was passed unan- the use of cores in molding operations 
imously and President Bull accorded at considerable length. 
Dr. Moldenke the privilege of naming \t the conclusion of the Tuesday 
his own committee. morning session the nominating com- 
A paper “Albany Molding Sand”, mittee and committee on _ resolutions 
by D. H. Newland, associate state we appointed. The former consisted 
geologist, Al y, N. Y., was present- of J. S. Seaman, chairman, Joseph T. 
ed. Speer, L. L. Anthes, Alfred E. Howell 
This paper was accompanied by in- and Henry A. Carpenter. The resolu- 
teresting lantern slides, showing methods tions committee included Benjamin D. 
of extracting, grading and shipping Fuller, chairman, Joseph J. Wilson and 
Albany sand, togetl with micro-photo- W. BD. Robinson. 
graphs showing the characteristics of The Tuesday afternoon session was 
the sand in detail. characterized by several excellent papers 
R. F. Harrington, Hunt-Spiller Mfg. 


on molding machine practice and _ scien- 
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tific management. “Patternmaking for 


Molding Machine Work”, was present- 


ed by E. I. Chase, Cadillac Motor Car 
Co., Detroit. ' 
E. S. Carma, Osborn Mfg. Co., 


Cleveland, presented a large number of 
lantern slides with his paper on “Foun- 


dations for Jar-Ramming Molding Ma- 


chines”. The slides showed the con- 
struction and characteristics of various 
foundations in detail. This paper is 


published elsewhere in this issue. 
D. Sleeth, 
Wilmer- 


In discussing the paper, S. 
Westinghouse Air Brake Co., 
Pa., stated that he had observed 
difficulties, occasionally, on account of 
ground vibration, which shook out molds 


ding, 


30 feet or more away from the jarring 
In to this 
vibration it was necessary to extend the 


machine. order eliminate 
foundation down to gravel at a depth 
of 12 The replied that 
ground vibrations can eliminated if 
the machine is constructed to properly 


feet. author 


be 


cushion the blows. 

An exhaustive paper on “The History 
and Development of the Molding Ma- 
with Sidelights on Latter-Day 
Practice’, by J. J. Wilson, Cadillac 
Motor Car Co., Detroit, and A. O. 
Backert, Penton Publishing Co., Cleve- 
land, was presented by the former. 


chine 


Molding Machine Practice 
The 


lantern 


81 


ma- 


paper was accompanied by 
molding 
and 
In answer to a question, E. 
that 
vot 


they 


slides, showing 


chines in great variety in actual 
operation. 
S. Carman explained hydraulic 


machines utilized in 
United 
Europe, because American foundries are 
of power, 
chiefly compressed air and electricity. 

entitled Man- 
Its Foun- 
Industry”, 

Mfg. Co., 
and accomplishments 


molding 
the 


are 


States, as are in 


provided with other sources 
“Scientific 
to the 
H. K. Hathaway, 


Philadelphia, the pur- 


In a paper 


agement and Relation 


dry by 
Tabor 
pose of scientific 
management were explained. 


appear 


This pa- 


per will in later issues of The 


Foundry. 
W. M. 


consulting 


Saunders and H. B. 
chemists, 


Hanley, 
Providence, R. L., 
presented a paper on “Reclaiming Mold- 
ing Sand”, which discussed a method of 
reclamation by restoring the bond with 


clay. 
S. V. Blair, Rushville, Ind., former 
president of the Associated Foundry 


Foremen, was not able to be present and 
his paper entitled “The Relation of the 
Foundry to His 
was read by the secretary. 
of the 
foundry 


Foreman Employer”, 
The report 
committee on specifications for 
was presented its 
chairman, S. D. Sleeth, Westinghouse 
Air Brake Co., Wilmerding, Pa. The 
report was accepted and a motion passed 
to continue the committee 


investigation. Dr. 


scrap by 


for further 


Moldenke suggested 
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y that the specifications should include 
- stove plate scrap and pointed out the 
' necessity of eliminating burnt grate bars. 

At the Wednesday morning session 

- Dr. Richard Moldenke, Watchung, N. J., 
f read an exceedingly interesting paper 
= covering the history of the foundry 
\- from earliest times, dealing particularly 
\- with the tremendous advances of the 
Ss past 25 years. In presenting his paper, 
iS Dr. Moldenke spoke extemporaneously 

and suggested that the American foun- 
h, dries might advantageously adopt the 
r- European plan of installing several small 
“d cupolas in place of one large one. The 
rf small cupolas, he explained, enable the 
ds foundryman to run several different 
1g mixtures simultaneously, thus giving him 
lis a more accurate control of the quality 
he of his product. . Benjamin D. Fuller 
th endorsed the suggestion. 
at Tendencies in the purchase and _ sale 
if of pig iron for the manufacture of cast- 
‘ly ings were discussed in an _ interesting 

paper by Oliver J. Abell, western editor 
ry of The Iron Age, Chicago. 
[a- The report of the committee on costs, 
ay which was presented by the chairman, DR. AND MRS. MOLDENKE ENJOYING THE BOARDWALK 
lac Benjamin D. Fuller, Westinghouse Elec- 
O. tric & Mfg. Co., Cleveland, evoked con- crease, according to pounds of output period of one year. Each of these foun- 
ve- siderable discussion. The abstract of Per molder. drymen then would have first call on 


this: veqort follows: These various factors are discussed in the services of a 
detail and an interesting method of 

The adoption of a uniform basis of figuring the overhead is presented. The 
figuring costs by foundrymen generally work is divided into two classes, name- 
81 is recommended. The factors constitut- ly, slow-moving and 
ing this uniform basis follow: 


cost expert and 
during the year he could remain at each 
of their plants a sufficient time to teach 
5 the accountants the basis or theory of 
fast-moving, and the system recommended. Also, it is 

















= it is stated that slow-moving jobs should suggested that general meetings be held 
; 1—A commodity sold by a foundry is carry a higher percentage of overhead in the various localities visited bv the 
ua the labor of the molder and coremaker than fast-moving jobs. Examples are cost accountant during the vear and 
E. and not the material entering into the cited which prove conclusively the cor- the system then could be further ex- 
site product. rectness of this theory. Simple instruc- plained to interest foundrymen generally 
* 2—The material is more or less a tions are given tor arriving at the in the adoption of the uniform cost 
: constant, varying with market condi- proper cost. To promote the adoption theory. 
in ° of P et thie e > eeegus o _ ‘ . . . . " . 
tions. _ . f a uniform method of keeping costs, In a written discussion, C. B. Segner. 
are 3.—Cost of production fluctuates in the committee recommends that 100 D i Reet & 2 . ++ 
ver. proportion to pounds of output per foundrymen guarantee a fund by the OMeSTK -ngine «& ump Co., Ship- 
y molder. payment of $50 each. or 50 foundrymen pensburg, Pa., stated that in his opinion 
4— Overhead charges increase or de- guarantee to pay $100 each, during the the overhead charges bear a closer rela- 
‘an- 
tion to tonnage produced than to hours 
un- 4 ¢ . 
of molding labor. In this system the 
vay atin . 
overhead is properly proportioned be 
yur- . P ; 
po tween the fast and slow-moving jobs by 
ific hie as ; 
dividing the work into two classes, 
pa- MN? 
hoa placing the intricate castings in one 
€ . ° 
class and the plainer work in the 
, other. The overhead for the intricate 
ney, ~ 
work was stated to be $1.10 per 100 
vey pounds, that for the plain work being 
‘old- a : : 
"i 96 cents. Mr. Fuller, in commenting on 
do . P ‘ 
; Mr. Segner’s discussion, stated that the 
with Rs ; 
i Westinghouse company formerly appor- 
tioned its overhead charges to t nnage 
rmer , : 
of castings produced, but. si dis- 
ndry t 
covered that this method is incorrect 
and T ee 
. The Westinghouse company now dis 
1€ ; : : 
2 tributes its overhead on a mixed basis 
yer : 
: ; according both to tonnage and labor. 
eport ax , ‘ : 
: although the large majority of th 
or 1 4 pores 
| % charges are distributed ‘cording to 
its 4 = ’ 
¢ hours of labor rather than tonnage. 
louse ‘ Ss ist 
. The paper was also discussed by H 
The 








assed :; E. Field, Wheeling Mold & Foundry 
asse y 


VETERAN FOUNDRY SUPPLY MEN Co., Wheeling. W. Va... who suggested 
rther From Left to Right:—J. S. Hibbs, J. W. Paxson Co.: John Hill, Hill-Bruner Foundry i a 


ested Supply ‘Co.; W. H. Fitzpatrick, S. Obermayer ‘Co that the American Foundrymen’s Asso- 
este ) ; 
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ciation adopt the suggestion of the cost 
committee and employ a cost expert to 
assist in the establishment of a uniform 
system in the shops of its 
Upon a motion by the secretary, 
Mr. Field’s suggestion was unanimously 


cost mem- 


bers. 


adopted. 

An exceedingly interesting paper en- 
titled “Organization in the Foundry of 
Illinois Shop Labora- 
R. E. Ken- 
nedy, joint author with J. H. Hogue. 
This paper, which is published in full 


the University of 
tories”, was presented by 


elsewhere in this issue, was accompanied 
by numerous lantern slides showing the 
equipment and methods of the Univer- 
sity of Illinois foundry. 

“Structural or Mechanical Theory of 
the Effect of Cast 
Wrought Iron and Steel”, was present 
ed by R. C. McWane, publisher, The 
Fire and H. Y. Carson, 
Y ork. 


Rust on [ron, 


Engineer, 
Central Foundry Co., New 


Corrosion Tests Unreliable 


The discussion of this paper brought 
out the almost unanimous opinion that 
accelerated corrosion tests are unreliable 
as a measure of the rust-resisting qual- 
various metals. Dr. Moldenke 
out that cast iron pipes 
comparatively little weight by rust, stat- 


ities of 
pointed lose 
ing that the greatest danger arises from 


the presence of stray electric currents 


in the ground, resulting in electrolysis. 
.? Works, 


Antonio, semi-steel 


Alamo Iron 
asked if 
has better corrosion-resisting powers than 
iron. Dr. Moldenke expressed the 
that it 


pt rous, 


Holmgreen, 
San Tex., 
cast 
account of its 
Stoughton, 
metallurgical New 
York, said he believed the corrosion-re- 


opinion has, on 


being less Bradley 


consulting engineer, 
sisting iron 
the 


powers of cast due to 
skin the 
action of the sand, etc., in the mold. A. 
©. Backert, the 
Foundrymen’s Association, described 


Allen 


soil pipe cast in 


are 


formed on castings by 


secretary of American 


tests conducted by Edgar Custer, 


Philadelphia, on per- 
manent molds. 


thick 


This pipe, owing to its 
skin, resisted corrosion better than 
thus out Mr. 
contention. Backert 
the 


bearing 
Mr. 
investigation of 
this skin 
Moldenke 


periments covering the effect 


sand cast pipe, 
Stoughton’s 
suggested that an 
effect 


would 


sand blasting on 
interesting. Dr. 
described 

of hot hyd 


able 


uoric acid on white malle- 


iron. stated that a 1 to 30 


solution had ictically no effect on 
pieces which immersed for three 
months. This | r also was discussed 
by R. F. Harring Hunt-Spiller Mfg. 
Co., Boston, and ra B. Lesh, Rail 
wav Materials Co., Chicago. Mr. Lesh 


pointed out that car \ 1 treads do not 
rust or corrode as raj ily as the body 
ot the wheels. 

The afternoon session, Wednesday, 


Sept. 29, was devoted 


exclusively to 
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gray iron foundry practice. Bradley 
Stoughton, consulting metallurgical en- 
gineer, New York, described the in- 


teresting oil-fired cupola which he has 
developed. 

Mr. Stoughton presented a large sec- 
tional drawing of the cupola, illustrating 
its construction in detail. The design, 
he said, includes four ignition chambers, 
each of which is fitted with one oil 
burner to which oil and air are supplied 


at a pressure of from 12 ounces to 5 
pounds per square inch. Volume air 
also is supplied to the ignition cham- 


bers at a pressure of 18 ounces 


per square inch. Céke is used in 
the oil-fired cupola as in ordinary 
practice, except that the quantities 
burned are greatly reduced. The re- 
sults of industrial operation seem to 
indicate that melting with oil is some- 
what faster than melting with coke, 
although further experiments will be 
necessary to establish this fact thor- 
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oughly. The best results obtained so 
far indicate that hot iron may be 
tained by the use of 60 pounds of coke 
and 7.2 gallons of oil per ton of iron 
melted. This amount of coke does not 
include the bed. In a comparative test 
made by Dr. Moldenke it was found 


ob- 


that iron which, when melted with coke, 
contained 0.080 per cent sulphur, when 
melted in the oil cupola contained 0.045 


per cent sulphur. Another test showed 
that the iron increased from 0.032 per 
cent sulphur to 0.045 per cent, an in- 
crease of 0.013 per cent in an oil cupola 
melting 50 per cent of its own scrap. 


Crude oil, because it is cheaper and of 
higher heating value than fuel oil, is 
preferred. It is more viscous than fuel 


oil, wever, and must be preheated by 
some simple means, using steam gas or 
electricity. ; 

3 Steel 


author 


Michigan 


asked the 


Blackw in od. 


Castings Co., Detroit, 
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why any coke was used in the cupola 
at all. He suggested that brick 
might be employed if an incandescent 
material The 
replied silica brick would soften 
together at the temperatures 
existing in the cupola and that the coke 
contributed to the combustion 
of the He also pointed out that 
previous experiments attempting to melt 


silica 


were 
that 
slag 


necessary. author 


and 


efficient 
oil. 


iron with oil without the use of coke 
had been failures. The ash question 
also was discussed and Mr. Stoughton 
explained that since only a quarter as 
much coke was burned as usual, the 
volume of slag was considerably re- 
duced. J. H. Holmgreen, Alamo Iron 


Works, San Antonio, Tex., asked if 
there was any saving in the power re- 
quired to furnish the blast. The author 
replied that definite data on this point 
were unavailable, but that the same 
blowers were being used as when melt- 
ing entirely with coke. 
question by Edward Dithridge, J. L. 
Mott Co., Trenton, N. J., the author 
stated that heats had been melted rang- 
ing from 100 per cent pig iron to 100 
per cent steel scrap and that long runs 
were made on a mixture approximating 
50 per cent pig and 50 per cent scrap. 
Ira B. Lesh, Materials Co., 
Chicago, questioned the success of the 
heats containing nothing but steel scrap 
and the author admitted that difficulty 
was met with in melting this material. 
He stated that on one trial the cupola 
had to be shut down after melting about 
1,000 pounds and on another after melt- 
ing a 


In reply to a 


Railway 


ton, owing, however, «to lining 
troubles, which he believed could be 
overcome. There was less than 2 per 


cent total carbon in the metal poured, 
when melting 100 per cent steel. 


Inspection of Castings 


“The Inspection of Automobile Cast- 
ings”, was the title of a paper sub- 
mitted by C. B. Wilson, Wilson Foun- 
dry & Machine Co., Mich. 
question the author 
stated that it required about six months 
to properly train the inspector. An- 
other speaker described a system of 
bulletins issued in his shop covering 
The bulletin file contains a 
record of the experiences of the shop- 
men and is particularly useful to new 
employes. George E. Whiting 
Equipment Il, 


Pontiac, 
In reply to a 


errors. 


Jones, 
Co., Harvey, 
described a similar bulletin system. 


In a paper on 


Foundry 


“Defects Common to 
Gray Iron Castings—Their Causes and 
Remedies”, by Herbert M. Ramp, Elm- 
wood Castings Co., Cincinnati, the state- 
ment was made that approximately 5 
per cent of the iron castings produced 


are defective and the causes assigned 
for these losses were proportioned as 
follows: Sand and its treatment, 50 


per cent; cores, 20 per cent; patterns 
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10 per cent; equipment, 5 per cent, and 
iron, 5 Der Cent. 

A paper entitled “Pouring Systems for 
Gray Iron Foundries”, read by H. Cole 


Estep, engineering editor of The Iron 
Trade Review, Cleveland, was accom- 
panied by lantern. slides. 

The committee on specifications for 
gray iron castings recommended that 


the American Foundrymen’s Association 
take a more active part in the prepara- 
tion of specifications than has been the 
the The appointment of 
sub-committees to 
the 


case in past. 


act in conjunction 


general committee was sug- 


sub-committees, it 


with 
These was 
stated, should 
for the following 


Car wheel, pipe, agricultural, steam en- 


gested. 
formulate specifications 
classes of castings: 
gine and hydraulic cylinders and chem- 
ical. The committee also recommended 
for adoption the tentative methods pro- 
posed for sampling and analysis of pig 
and cast iron, presented for considera- 
tion to the American Society for Test- 
ing Materials at its last meeting. 

W. D. Putnam, Detroit Testing 
oratory, Detroit, chairman of the 
mittee, who presented the report, made 
remarks on hardness 


Lab- 


com- 


informal 


some 
tests, discussing the various methods for 
determining the hardness of cast iron 
and other ferrous metals. Mr. Putnam 


also demonstrated the operation of the 
Brinell and Shore hardness testing ma- 
ensued 


chines. Considerable discussion 


regarding the value of hardness tests of 


cast iron, the concensus of opinion 
being that this metal contains constit- 
uents which tend to make the accurate 
determination of its hardness difficult. 
The report of the committee was ac- 
cepted and referred to the executive 
board. The report of the committee on 
standard methods for analyzing coke 


was presented by its chairman, H. E. 
Diller, General Electric Co., Erie, Pa. 
Steel Sessions 


\t the steel sessions on Thursday, 
Sept. 30, six interesting papers and two 
reports were presented. Three of these 
papers and one report are published in 
full elsewhere in this issue: They are: 
“Dynamic Properties of Steel Employed 
in the Manufacture of Castings of Vari- 
ous Types”, by J. Lloyd Uhler, Union 


Steel Casting Co., Pittsburgh, Pa.; “Open 


Hearth Furnace Checker Design’, by 
W. A. Janssen, Bettendorf Co., Daven- 
port, Ia.; “Causes of Shrinkage Cracks 
in Steel Castings”, by William R. Bos- 
singer, Marion Steam Shovel Co., Ma- 
rion, O., and the report of the com- 
mittee on steel foundry standards, by 


» 


Dudley Shoemaker, chairman, and R. A. 


Bull, supervisor of basic atomization 
tests, Commonwealth Steel Co., Granite 
City, Ill. 

A paper by James H. Gray, United 
States Steel Corporation, New York, 
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“Notes on 
Construction and Operation in the Steel 
Foundry”, follows: 

As a simple competitor of coal or gas 
in furnishing heat for steel-making 
processes, electricity is expensive. The 
electric furnace, however, furnishes a 
means of producing steel under condi- 
tions free from the contamination of 
oxides and therefore makes _ possible 
chemical reactions and metallurgical op- 
erations that cannot be realized by the 
older methods. There are two general 
types of electric furnaces. In the are 
type the heat is applied by an arc or 
arcs playing into or above the bath, and 
in this type of furnace the slag is hot- 


entitled Electric Furnace 


is abstracted as 


ter than the molten metal beneath it. 
In the induction type, the electric cur- 
rent is induced in the bath of metal 
itself. 


After stating that the development of 
furnace is a task 


the induction for elec- 





BEN FULLER WITH THE SMILE 
rHAT WON’T COME OFF 
trical experts, the author describes the 


details of modern arc type furnaces, giv- 
ing special consideration to the hearth 
and lining, the electrodes, and their con- 
trol, the transformers, power factor, 
and tilting mechanism. The advantages 
of the electric furnace for foundry use 


are pointed out and it is stated that 
the electric process is now being used 
to refine cupola iron for the manufac- 


ture of malleable castings. 


C. S. Koch, Fort Pitt Steel Castings 
Co., McKeesport, Pa., presented an in- 
teresting paper entitled “The Particular 
Application of the Converter in the 
Manufacture of Steel Castings’, and 
Robert E. Kinkead, Lincoln Electric 
Co., Cleveland, read a paper on “The 
Electric Arc in the Foundry”. The re- 
port of the committee on specifications 
for steel castings, by W. C. Hamilton, 
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Steel 


also presented at 


chairman, American 
Granite City, Ill., was 
the steel session. 

In the 


Foundries, 


Mr. Uhler’s 
paper on the dynamic properties of steel 
the chairman, R. A. Bull, 
out the lack of uniformity in 
results of fatigue tests, which the 
author explained was due to the heat 
the 
pieces attaining a 
as 140 degrees 


discussion of 
castings, . 
pointed 
the 
generated by machine, the 
temperature as 
Fahr. 


testing 
high 
Bradley Stough- 
ton expressed the opinion that vibratory 
tests are more useful in determining the 


correctness of heat-treating than the 
ordinary tension, transverse and com 
pression tests. 
Converter vs. Open Hearth 
The discussion of Mr. Koch's paper 
brought up the question of the con- 
verter versus the small open hearth. 


W. A. Janssen, Bettendorf Co., Daven- 
port, lTa., that converter failures 
are due frequently to the efforts of in- 
experienced 
making 


stated 


gray iron foundrymen in 
The converter, 


he stated, should not be considered sim- 


steel castings. 
ply as secondary to cupola melting. C. 
R. Messenger, Sivyer Steel Casting Co.. 
Milwaukee, that the converter 
foundry can successfully compete with 
open hearth small work be- 
cause the open hearth foundries cannot 
handle this 


stated 
shops on 
class of economic- 
ally in their cleaning and finishing de- 
partments, although they may be able to 
melt the metal the 
economically. Mr. Janssen expressed the 


castings 


and make molds 
opinion that in general an open hearth 


foundry sections as a 


thin 
converter plant and on a favorable cost 
basis. Dudley confirmed 
Mr. Janssen’s stating that his 
experience of six years in operating an 
hearth light castings 
indicated that almost any class of work 
could be handled economically. It is 
matter of 


can run as 
Shoemaker, 
remarks, 


open shop on 


largely a temperature, he 


stated, claiming it to be possible to get 


any required temperature in the open 
hearth furnace. To handle © light 
work successfully, however, the open 
hearth foundry should specialize and 
not attempt to run heavy and light 
castings at the same time Bradley 
Stoughton pointed out that one of the 
reasons for the failure of companies 
employing the converter process is that 
it is possible to go into the manufacture 
of converter steel castings with com- 
paratively limited capital. Frequently, 
he stated, concerns into the con- 
verter business without sufficient finan- 
cial resources and the resuliing failure 
is due in no way the metallurgical 


problems encountered. 


The discussion of Mr. Gray’s able 
paper on the electric furnace brought 
out the fact that one of its chief pos- 


sibilities lies in its ability to use miscel- 


laneous raw materials of moderate price. 


The higher elastic ratio of electric steel 
also was commented upon, Dudley Shoe- 
maker stating that tests made under 
his observation showed an elastic ratio 


of over 50 per cent, using Johnson’s 
method of measuring the elastic limit. 
Upon the suggestion of H. E. Field, 


president, Wheeling Mold & Foundry 
Co., Wheeling, W. Va., a vote of thanks 


was extended Mr. Gray for his able 
exposition of his subject. 
The report of the committee’ on 


specifications for steel castings was ac- 
companied by written arguments in sup- 
port of the changes suggested by 
committee. H. E. Field moved that 
report of the committee be 
table, stating that in his opinion 
harm than good would be done to the 
foundry the 
castings be re- 
Bull, stated 


suggestion of 


the 
the 
laid on the 


more 


industry if 
specifications 


question of 
for steel 
The chairman, Mr. 
his the 


Mr. Field was ‘ill-advised, pointing out 


opened. 
that in opinion 
the desirability of co-operation between 
the American Foundrymen’s Association 
and the 
Materials in 


American Society for Testing 
regard to specifications. 
When put to a vote, Mr. Field’s motion 
sustained and the laid 
table. At the session 


the following day, however, a motion to 


was report was 


on the business 
give the committee’s report further con- 
sideration was passed unanimously. This 
same motion the 


directed 


also recommended 
the report 
the committee be 


acceptance of 
that 


and 

continued. 
In the discussion growing out of 
the 
standards, 


the 


report of foun- 


committee on steel 


dry reference made to 
the for ladle 
nozzles adopted at the 1914 convention. 
Mr. the 


committee, that 


nozzles to 


was 
standard — specifications 
Shoemaker, the 
foun- 


chairman of 
stated out of 65 


dries using whom inquiries 
were sent, 40 agreed to either adopt or 
the A. F. A. W. A. 


Janssen recommended the standard noz 
zle very highly. 


try out standard. 


It was also pointed out 


that the adoption of a standard had 
had the effect of stimulating the brick 
makers to turn out a_ product. of 


higher quality. 
the 


Upon the suggestion of 
Mr. Bull, a motion was 
presented by Mr. Janssen to the effect 
that the committee be 
instructed t 


chairman, 


continued and 
investigate the standardiza- 


,tion of ladle stoppers. This motion was 


passed unanimously. 


Malleable Session 

The meeting devoted to malleable 
casting practice was unusually well at- 
tended, six papers having been presented 
for considerati L. E. Gilmore, Bal- 
timore Malleablk & Steel Co., Balti- 
more, presented paper entitled “An 
Outline to Illustrate the Inter-De- 
pendent Relationship of the Variable 


Malleable 
paper 


Factors in 
In this 


Iron Practice”. 
various types of fur- 
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naces used for producing malleable iron 
are considered and it is stated, that not 


only the type of furnace has a pre- 
dominating influence on its operation, 
but details of construction, which may 
be varied, place limitations on the 


methods of operation. It is pointed out 
that not only -the nature, but also the 
quality of the fuel greatly affects the 
furnace operation. Another factor of 
importance is the nature and condition 
of the slag, and control of combustion 


is another item of importance. The 
author defines an ideal mixture as one 
which will produce, under the condi- 


tions of furnace operations, the desired 
composition of melted iron as soon as 
it is hot enough for pouring. The 
physical condition of the scrap and pig 
also is a variable that has an important 
bearing upon the use of these materials. 
The essentials of the annealing opera- 
tion are discussed, and the author states 
in conclusion that the successful and 
economical production of the best quality 
of malleable iron is impossible without 
a comprehensive grasp of the funda- 
mental principles underlying the actions 
and reactions of the various factors of 
its manufacture. Without such knowl- 
edge, only by chance will good quality 
be attained. 


Duplex Process 


the various types of 


furnaces and melting 


In discussing 
processes, Mr. Gil- 
more referred to the duplex process and 
he was asked to what extent duplexing 
is practiced in malleable foundries in 
and whether or 
and the 


considered as a 


this country or abroad 


not the air furnace electric 


furnace had been unit 
for the melting and subsequent refining 
of the reply it 
that 
made in various plants throughout the 
United 
melting malleable iron, but no informa- 
the 


was pointed out 


metal. In was stated 


numerous experiments are being 


States with electric furnaces for 


given regarding 
attained. It 
electric 


tion was success 
that the 
undoubtedly may be 
used for refining and it was added that 
Heroult electric 


and absolutely 


furnace 


furnace 
that 
satisfactorily 
castings therefrom. It 
that undoubtedly 
malleable could be 


metal from a 


was so quiet dead 


it seemed impossible to 


pour was Ssug- 


gested cupola melted 


refined to advantage 
in an electric furnace. 
The question of the relative advan- 
tages of coke and charcoal pig in mal- 
leable practice also was discussed as a 
result of a Mr. 
that pig it is 
possible to carry a higher percentage of 
than 


statement made by 


Gilmore, with charcoal 


using coke pig iron. 
It was the opinion, however, of one of 
that 


CC ul l be 


scrap when 


the speakers, 
sults 


equally as good re 


obtained from the use 


if coke pig iron. In reply to an inquiry 
egarding the speed of melting and fuel 
onsumption employing sand and chilled 
ast pig iron, it stated that heats 
ould be made much more rapidly with 


Was 


chill cast pig iron than with sand cast 
and it estimated that the time of 
from 10 to 15 


was 


melting was reduced per 
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cent, also the saving in fuel is con- 


siderable. 

“Standardization of Air Furnace Prac- 
tice’, was the subject of a 
pared by A. L. 


paper pre- 
Pollard, Johnston Har- 
N.Y. Pie 
full elsewhere in this 
In the ensuing discussion, the question 


vester Co., Batavia, paper 


appears in issue. 
was asked, what advantages accrue from 
forced draft to 
reply to this 
was stated that heats which ordinarily 
require eight melting in 
natural draft furnaces, can be made in 
from draft 
furnaces with only a slight increase in 


the application of air 


furnaces. In inquiry it 


hours’ for 


four to six hours in forced 
fuel consumption; in other words, the 
melting natural draft 
1:2 to 1:2%, whereas in 
forced draft furnaces the melting ratio 
is trom 1:2 to 1f:3: It the con- 
sensus of opinion that the forced draft 
furnace is 


ratio in furnaces 


varies from 


Was 


satisfactory in 
way in malleable practice. 


more every 
The use of 
insulating brick in air furnaces also was 
but none of the malleable 
manufacturers in attendance had yet 
tried insulating brick between the shell 
and the inner lining. 
who 


discussed, 


One foundryman, 
furnaces for melting 
gray iron, stated that in a new furnace 
that he is now building 4-inch insulating 
brick is being installed; the lining is 
17'%4 inches thick, with the refractory 
portion 13% inches in thickness. 


operates air 


Malleable Specifications 


The committee on standard specifica- 


tions for malleable iron castings pre- 
sented the specifications which’ already 
had been adopted by the American 


Society for Testing Materials and after 
some discussion they were approved with 
the recommendation that during the en- 
suing year the committee on malleable 
standards of the American Foundry- 
men’s Association consider the prepara- 
tion of specific standards applying to 
various classes:of work including cast- 
ings for agricultural implements, chains, 
ete., as well as railroad work. J. P. 
Pero, Missouri Malleable Iron Co., East 
St. Louis, Ill., who presided at the mal- 
leable regretted that the 
in tensile strength had been reduced 
from 40,000 to 38,000 pounds per square 
inch. 


meeting, limit 


It was explained that inasmuch as 


the elongation had been practically 
doubled, it was decided to reduce the 
tensile strength to compensate for this 
increase. The establishment of uniform 
specifications was urged which would 
compel all purchasers to buy on the 
same basis, and it was stated that the 


adoption of specific standards for vari- 
ous classes of work undoubtedly would 
result in early recognition of the stand- 
ard specifications for malleable castings. 

Enrique Touceda, metallurgical en- 
gineer, Albany, N. Y., presented, in ab- 
stract, the investi- 


results of his recent 
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gations into the permissible phosphorus 
limit in malleable iron castings. In 
answer to a question regarding the car- 
bon and silicon contents when the phos- 
phorus is increased, he stated that this 
of the 
carbon. L. E. 
regarding the effect 
of an increase of 0.10 per cent in phos- 


increase could be made regardless 


variation in silicon and 


Gilmore inquired 
phorus with particular reference to the 
effect on the fluidity of the metal. Mr. 
Pero stated that it would be difficult to 
the results of an 
so small an amount of phosphorus in a 
test, although he that the 
fluidity would be considerably increased 


ascertain increase of 


was certain 
as evidenced by the reduced losses from 
misruns in his plant as a result 
of increasing the phosphorus for 
light work from 0.17 to 0.28 per 
cent. However, there is no ap- 
preciable change in the strength 
of the 
the phosphorus to 0.28 per cent 
the 


practically 


iron due to increasing 


wedge-test results 
the 
mixture 


and are 


same as when 
containing 
0.17 per cent phosphorus. 


melting a 





The sentiments expressed in 
the paper prepared jointly by 
J. P. Pero and F. E. Nulsen, of 


the Missouri Malleable 
with 


Iron Co., 
reference to a production 
of the quality 
of malleable iron, were applauded. 

In the Van 
O’Linda, Consolidation Coal Co., 
entitled 
Its Orgin and Use in the 


highest possible 


absence of F. 


Chicago, his 
“Coal 


\ir Furnace”, 


paper 


was read by title. 
Two business. sessions 
held, Wednesday 
Sept. 29, at the 
took 
Friday morning, 
Aside from the election, 


were 
one evening, 
which annual 
election of officers 
and the 
Oct: 1. 


the principal feature of the an- 


place, 
other 
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Mfg. Co., Cleveland; W. A. 
Bettendorf Co., 
Cadillac 
Thomas, 


Janssen, 
Davenport, Ia.; H. B. 
Motor Car Co., Detroit; 
Buckeye Steel Castings 
Co., Columbus, O., and Walter Wood, 
R. D. Wood Co., Philadelphia. 


tary-treasurer, A. O. 


Swan, 


\. EH. 


Secre- 


Backert, also was 


re-elected. A resolution was passed un- 


animously increasing the secretary-treas- 
$1.200 to $1.800 


urer’s salary from t per 


year. 
motion of J. S. 


Upon the 


: Seaman, 
venerable dean of the American Foun- 


drymen’s Association, R. A. Bull, who 
was re-elected president, was  unan- 
imously elected an honorary member. 


W. H. Barr, president of the National 


mittee on the deaths of Thomas D. 
West and Edgar H. Mumford presented 
appropriate resolutions, which were un- 
animously adopted. 

At the Friday 
morning, Oct. 1, the usual resolutions of 
thanks were presented by 
Fuller 
motion 


final business session 
Benjamin D. 
adopted. <A 
Joseph T. that 
President Bull’s action in appointing cer- 
tain the 1914 
tion be approved also was unanimously 
adopted. 


and unanimously 


made by Speer 


committees since conven- 
Mr. Speer’s motion contained 
the provision that the president be em- 


powered to appoint such additional com- 











mittees as may be necessary during the 
forthcoming year. Mr. Fuller stated 
that the city of Cleveland hoped 
to have the pleasure of enter- 
taining the allied foundry or 


ganizations at the 1916 meeting. 
\ similar invitation was received 


from the New England foundry- 


men, who suggested that the 
next convention be held either 
at Boston or Providence. These 
invitations, in accordance with 
the usual custom, were referred 
to the executive board for ac- 
tion. The motion to adjourn 
the convention was _ presented 
by J. S. Seaman. 

The president announced the 


appointment of the 


committees for the ensuing year: 
STEEL FOUNDRY STANDARDS 


Dudley Shoemaker, Atlantic Foundry 
Co., chairman; A. F. S. Blackwood, 
Michigan Steel Casting ( Detroit; W 
\. Janssen, Bettendorf Co., Davenport, 


following 


Ia.; L. A. Way, Duquesne Steel Foun 
dry Co., Coraopolis, Pa Ralph West, 
West Steel Casting Co., Cleveland; A 


H. Thomas, Buckeye 
Columbus, O. 
SPECIFICATIONS FOR 
ABLE IRON CASTINGS. 
Touceda, Albany, N. Y.., 


Steel Casting Co., 
MALLE 

Enrique 
chairman; Al 








nual business session Wednes- 
day evening was the annual ad- 
dress of the president, R. A. 
Bull, which is presented else- 
vhere in this issue. The re- 
ports of the secretary-treasurer 
and the executive board also were 
presented and approved. The nom- 


inating committee’s recommendations 


accepted unanimously = and 

were elected 
President, R. A. 
Steel Co., Granite 
vice president, J. P. 
Malleable Co., East 


vice presidents, I lenry 


the following officers 
for the 
Bull, 


City, 


ensuing year: 


Commonwealth 
Mi; 
Pero, Missouri 
Ill. ; 
\. Carpenter, General Fire Extinguisher 
Co., Providence, R. IL.; S. B. Chadsey, 
Massey-Harris Co., Ltd., Toronto, Can. ; 
\lex T. Drysdale, United States Cast 
Iron Pipe & Foundry Co., Burlington, 
N. J.; H. E. Field, Wheeling Mold & 
Foundry Co., Wheeling, W. Va.; Benja- 
min D. Fuller, Westinghouse Electric & 


senior 
Iron 
St. Louis, 


MRS. HENRY FE. PRIDMORE AND SON 


Founders’ \ssociation the 


discussed 


safety work of the National Affiliated 
Safety Organizations and also outlined 


the plans of the conference 
tend its 


board to ex- 
activities into the 


Mr. 


\merican Foundry- 


field of in- 


dustrial education. Barr made an 


earnest plea that the 


men’s Association join in this work. 
Mr. Barr advised the meeting that the 
National Founders’ Association would 


be glad to ¢o-operate with the American 


Foundrymen’s Association in its 


pro 
posed plans for the employment of a 
cost expert. A motion was passed em 
powering the executive board to take 
such action as it may see fit on the 


recommendations contained in the annual 


address of President Bull. The com- 


fred E. Hammer, Malleable Iron Fit 
tings Co., Branford, Conn.; W. G 
Kranz, National Malleable Castings 
Co., Sharon, Pa.; F. E. Nulsen, Mis 
souri Malleable Iron Co., East St. 
Louis, Ill 

GENERAL COMMITTEE ON 
SPECIFICATIONS FOR GRAY 
IRON CASTINGS. W. P. Putnam, 
Detroit Testing Laboratories Detroit, 


chairman; Richard Moldenke, Watchung, 
mS ££: 2 W 


sowers, Sowers Mig 


Co., Buffalo; Joseph J. Wilson, Cadillac 
Motor Car C« Detroit. Sub-commit 
tees on hydraulic and steam engine, 
ricultural, pipe, car wheel and chemical cast 
ngs, te be appointed later. 
SPECIFICATIONS FOR STEEL CAS'1 
INGS.—To be appointed later. 


SPECIFICATIONS FOR FOUNDRY 
SCRAP.—George E. Jones, Whiting Foundry 

juipment Co., Harvey, Ill., chairman Other 

mbers to be appointed later. 

SAFETY AND SANITATION r e ap 

inted later. 

INDUSTRIAL EDUCATION be ap 
pointed later. 

PAPERS.—To be appointed lat 

COSTS.—Benjamin D. Fuller, Westinghouse 
Electric & Mfg. Co., Cleveland, rman; E 
G. Felthausen, Acme Steel & Malleable Iron 
Co., Buffalo; H. J. Koch, Fort Pitt Steel 
Casting Co., McKeesport, Pa Roy ‘Tanner, 


Pittsburgh Valve, 
Co., Pittsburgh. 

STANDARD MET 
ANALYSIS.—H. E. Diller, 
Co., Erie, Pa., chairman; 
Debevois-Anderson Co., New York City; A. 
S. Hummell, Taylor-Wharton Iron & Steel 
Co., High Bridge, N. J.; R. S. McPherran, 


Foundry & Construction 


HODS FOR 
General 
Paul Debevoise ’ 


COKE 
Electric 
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Allis-Chalmers 
ird Moldenke, 
dard, Detroit 


The 
\tlantic 
for 


Mig. Co., Milwaukee; Dr. Ricl 
Watchung, N. J.; J. B. Stod 


Testing Laboratories, Detroit 
numerous recreation facilities of 
City afforded 
entertainment. An 
held on Young’s 
On Tuesday evening 


allied 


unusual oppor- 


tunity informal 
dance was Pier on 
Monday 
the 
attended a theater party on 


Pier, after which there was an informal 


evening. 


members of the associations 


the Garden 


dance interspersed with several special 
numbers. 

The 
Hotel, Thursday evening, Sept. 30, 
attended and 


Kendrick 


annual banquet at the Traymore 
was 
unusually well exception- 


ally 


presented his charming address entitled 


John Bangs 


interesting. 


eeting of | 


ALUABLE 


much new 


papers containing 
information in re- 

gard to aluminum and alumi 

num alloys, forging and roll- 
ing alloys, acid metals, bearing bronzes 
and other non-ferrous metals and 
meeting 


Metals, 


Sept. 28 to 


the annual 


Institute of 


alloys featured 
of the 
at Atlantic City,’ N. J., 
connection 


allied 


Some ot 


American 


30, inclusive, in with the 


the foundrymen’s 
the 


the 


convention of 


organization. important 


recent developments in metal in 


dustry, which were detinitely report- 


ed and described at the meeting, ar 


The discovery of an _ acid-resisting 


further ascertain- 


effects of 


alloy; 
ing the 
occur in spelter; the establishment ot 


progress in 


impurities which 


the aluminum die casting industry 


on a commercial scale; the develop- 


ment of satisfactory methods for melt- 


ing aluminum and magnalium = chips; 


a partial solution of the mystery of 


“season cracking” in brass materials; 


the uncovering of new uses for alu- 


minum bronze reason of 


the 


alloys by 


hardness and endurance 
the 
development of 


the 


marked 


alloys of this 


SVS 


properties of 
tem; the continuous 
sherardizing equipment; manufac 
and the 


that the 


alumino-vanadiuim, 
the fact 
the 


ture of 


establishment of 


presen of oxides is principal 


cause of weakness in zinc bronze 


criticism was vented 


the effect 


Some friendly 


at the mecting, to that th« 


discussions generally were of too sci 


entific a character to be clearly intelli 


gible to the average brass foundry- 


man. This matter received carnest 


consideration and various recommen 


were voice: As a result, G 


the 


dations 


Hf. Clamer, etiring president, and 


chairman of the papers committee tot 


announced at among the 
ad at the 
} 


which will con 


next year, 


papers to be re next annual 


convention will be one 
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Have 


unusual 


Met”, 
enthusiasm. 


“Salubrities | which was 
Dr. 
Carnegie 

“Foun- 


He pointed out 


received with 
A. A. Hamerschlag, 
Institute, Pittsburgh, 
drymen in the Making”. 
dificult it is for 


director, 
spoke on 
how employers to 
obtain men with the requisite intelligence 
the 
and he 


conduct 
the 
methods of Carnegie Institute in select- 


and personality for 


of their 


pre yper 
business described 
ing and training young men who appear 
to have special endowment for positions 
The 
explained, is 
He 
that the 
Carnegie was of 


creation of 
the all-im- 
illustrated this 
genius of an 


ot leadership. per- 
sonality, he 
portant 


idea by 


pr »blem. 
stating 
value 


Andrew greater 
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to the state of Pennsylvania» than its 
material resources in coal and iron ore. 
Likewise, he felt that the ability of a 
man like George Westinghouse was of 
more consequence than the oil resources 
of the Pittsburgh district. 

The registration was unusually grati- 
fying and showed a large increase over 
the Chicago convention in 1914. A total 
of S13 209 guests were 
American Foundry- 
the American 
Metals registered 114 members 
and 48 guests, bringing the total number 
in attendance up to 884, which is the 
high water mark in the history of the 
allied 


members and 
the 


Association ; 


registered by 
men’s Insti- 


tute of 


foundry organizations. 


e American Institute of Metals 


stitute practically an elementary trea- 
the This 
will lan- 


tise of science of metals. 


paper define in as simple 
guage as possible such terms as eutec- 
colloid, alpha 


tic, thermal diagram, 


metal and various others occurring 
constantly in the parlance of the sci- 


entists. 
Election of Officers 

Jones, of the Westinghouse 
Electric & Mfg. Co., East 
was elected president for the ensuing 
year, while W. M. Corse, of the Titan- 
ium Alloy Mfg. Co., Niagara Falls, 
Ni: ae. 


office of secretary and treasurer. 


Jesse Pe 


Pittsburgh, 


joint 
Vice 
elected as_ follows: 
Wallace, National Cash 
Dayton, O.; Geo. C. Stone, 
Zinc Co., New York; W. 
G. Harris, Canada Metal Co., Toronto; 
C. B. Horne, Packard Motor Car Co., 
Detroit; W. B. Price, Scovill Mfg. 
Co., Waterbury, Conn.; E. A. Barnes, 
Ft. Wayne Electric Co., Ft. Wayne, 
Ind.; Dr. S. H. Burgess, bureau of 
standards, Washington, D. C.; F. H. 
Schutz, Mueller Mfg. Co., Decatur, 
Ill.; HH. S. Gullick, More-James 
& Metal Co., St. Louis, and D. B. 
Browne, Goldschmidt Lo. 
New York, 
Thos. J. 
New 


with the 


was re-elected to the 


presidents were 
RS. 48: 


ister Co., 


Reg- 


New Jersey 


Brass 
Thermit 


Wettstein, United Lead Co., 
York, presented a paper dealing 
effect of the 


prices. 


war on non- 


ferro metal 


giving his own views 


Mr. Wettstein’s 
discussion, to 


In addition to 


on the subject, paper 


short which 


Stone, of the New Jersey Zinc 


induced a 
Geo. | 
Co., was an interesting contributor. 
reference to 
Mr. Wettstein 


non-ferrous metals on 


Speaking strictly with con- 
this 


the 


litions in 
that 


account of 


country, 
said 


their wide use in modern 


warfare, are subjected as a result of 


war to the widest price fluctuations ever 


known. “One may easily conclude that 
the non-ferrous metals with the sole ex- 
ception of antimony”, Mr. Wett- 
stein, “while undergoing at times wild 
fluctuations 


said 


because of urgent covering 
operations attending the 
the end 


stable in 


placing of 
will 


war 


contracts, in have been 


found fairly values, largely 
due to the equalizing influence of the 
war demand with a largely diminishing 
demand from the fields of peace. 
Moreover, the deposits of these metals 
in America extensive that pro- 
duction may keep well in line with the 
changing demands. 


are so 
Antimony, how- 
ever, cannot be so classified and unless 
new deposits are found, this metal must 
continue scarce, so long as a war de- 
present vol- 
Tin is not widely used for war 
Mr. Wettstein stated, and he 


assigned the high prices which prevailed 


mand exists for it in its 
ume.” 


purposes, 


late last year as being due to the activi- 


ties of German cruisers in eastern 
During the past six months, there have 


been no interruptions to the tin traffic 


seas. 


and prices since have declined steadily. 
this paper, Mr. Stone 
situation in the spel- 
due to having to 
tons of spelter a 
supplied by 


In discussing 
the present 
market is 
150,000 
formerly 


said 
ter our 
supply year, 


which was Ger- 
Belgium. 


the 


many and 


l‘urthermore, a 
character of the 
complicated this 
War purposes, only 


change in de- 


mand has situation, 
the 
spelter are entirely sat 
The 


spelter 


since, for bet- 
ter grades of 
isfactory. demand for prime 
about 60 
normal while 
are 300 to 


normal. 


western now is 
than 


brands 


per 
cent greater prices 
400 
On 
for 
900 
view of 
remarkable that 
usuall) 


on such per 


than the 
the 
now is 
than 
said, 


high 


cent higher 


demand high 
800 to 
usual, in 
it is 


other hand, 


grade spelter 


cent 


per 
greater 
which, he 


prices on grade, which 


are 40 per cent higher than prime 











1915. 


()ctober, 


30 


western now only are about per 
cent higher. 
W. H. 

Wettstein’s 
of the 


between 


Mr. 
effect 


discussing 
of the 
which prevailed 
lake and 
the war 
ammunition 


Bassett, in 


paper, spoke 
spread 
of 
after 
of 
country 


great 
the 
copper 


elec- 
broke 
mak- 


prices 
trolytic 
oa 


in 


out. number 
foreign 


when they were 


this and 
governments, 
asked to pay 


copper, 


ers some 


he said, 
heavy premiums on lake 
to 


In a number of cases, 


decided electrolytic 


of lake. 


entirely 


use 
instead 
satisfactory results 


he said, 


caused these purchasers 
to 
copper 


likely 


this 


have perma- 


nently substitute electrolytic for 


lake 
it 


their 
that 
line 


in specifications and 
substitutions 
the 


ques- 


is further 


along will develop in 
speaker, 
antimony 
admitted 
workable deposits 
the United 


production 


Another 
to 
country, 


near future. 
produc- 
that 
f 
States. 

these 


tioned in regard 


tion in_ this 


there are many 


antimony ore in 
The of 


ores at the present prices would leave 


cost from 


a good margin of profit but following 
the termination of the war, when nor- 
mal prices again are expected, pro- 
duction from domestic ores could be 
conducted only at a loss. 
Season Cracking of Brass 

\ paper by Dr. P. M. Merica en- 
titled “The Failure of Structural 
Brass’, contained an investigation of 


the causes of so-called season crack- 


ing of brass with especial reference to 
the general failure of such material 


Catskill 
he 


in connection with the aque- 


duct project. Such failures, said, 


occur as far as now known, only in 


brass which has been worked. 


They 
are seemingly independent of compo- 
sition, and fissures or fractures occur 
in general transversely to the direction 
of the working. It has been shown, he 
that 


state 


such working material is 


of 
ishing, the principal stresses being ap- 


said, 


in a internal stress after fin- 


parently in a direction parallel to the 
Fail- 


in brass materials similar to sea- 


direction of rolling or drawing. 
res 
son cracking, are due primarily to the 
presence of these internal stresses and 

should be the object of the manu- 
‘facturer to produce material free from 


them. In this connection, he said, 
it is possible to make naval brass, 
practically free from internal stress. 


hese stresses, he said, may be almost 
entirely removed by annealing at tem- 
peratures of about 300 to 400 degrees 
Cent. 

In discussing the paper presented by 
Dr. Merica, Wm. R. Webster 
the reluctance which 
manufacturers accept 
tions which are imposed on them by 
this 


eX- 


pressed with 


brass 


specifica- 


consumers. One reason for re- 
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the of literature 


which would enable engineers to draw 


luctance, is scarcity 


satisfactory specifications. Brass 
Mr. Webster, 
is an art, and the brass maker 
the 


up 


making, said primarily 


deter- 
mines of his 


suitability material 


of properties 
and 
When he re- 


its physical 
by the 


methods of manufacture. 


by means 


as well as process the 


he has 
order to 


ceives specifications, he feels 


to 
cure requirements which may or may 


alter his methods in se- 


not be desirable. 
Wm. B. the 
cussion, entirely agreed with Mr. Web- 


He 


Price, continuing dis- 


recent case in 
20 the cartridge 
in submerged by 
a flood, failed, while the remaining 80 


ster. mentioned a 


which per cent of 


cases a warehouse 
per cent showed no sign of deteriora- 
tion. An revealed the 


fact that the appearance of cracks was 


investigation 


confined to such cases as were provid- 

led the 
were to 
the of 
fulminate 


to 
due 


primers, which 
that 


caused 


ed with 


conclusion cracks 
action 


of 


corrosion by 
moisture on the 
the 
Jesse Ex Jones, Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., 
submitted “The 
ture and Uses of Wrought Manganese 


mercury 


in primers. 


a paper on Manufac- 


Bronze’. It contained specifications for 
the composition of manganese bronze 
bars and sheets, and the limits of the 


permissible impurities for the con- 
stituent copper and zinc. The impor- 
tance of using pure materials was em- 
phasized and a maximum amount of 
ductility with a moderate degree of 
strength was recommended. The pa- 


per also included a description of the 
methods 


this 


of melting, pouring and forg- 
ing alloy. 
Aluminum-Bronze 
M. 
Niagara 


Alloys 


\lloy Mfg. 
presented 
Al- 


information 


W 
€ 6. 


paper 


Titanium 
Falls, N. Y., 


“Aluminum 


Corse, 


a on Bronze 


loys”, which contained 


supplementary to the eighth report of 
the alloys research committee of the 
Institution of Mechanical Engineers of 


Great Britain. The hardness of alumi- 


num bronze alloys, said Mr. Corse, is 


affected by that treatment to such an 


extent that this change in hardness 
develops new uses for the alloys. 
Aluminum bronze alloys of approxi- 


heated 
to SOO 


will give, 


10 


different 


mately cent aluminum, 
to 


degrees 


pel 
temperatures up 
Cent., for instance, 
on quenching, hardness numbers vary- 
ing from 100 Brinell to 260 Brinell. An- 


other valuable property of such bronze 


| 
alternating 


is its ability to withstand 


stresses without showing fatigue. Com 
paring aluminum bronze with man- 
ganese bronze of the same strength 


it was found that the 


aluminum bronze 


395 


resisted stresses above its elastic limit 
an average of 15,000,000 reversals 
White-Souther machine, 
broke at 
In the Landgraf-Turner en- 


for 


in a while 


manganese bronze less than 
1,000,000. 
durance testing machine the aluminum 
4,500 
fracture, while the 
resisted about 500. 

A paper by Russell R. Clarke, Penn- 
sylvania railroad, Pittsburgh, deplored 


bronze resisted blows before 


manganese bronze 


the lack of anything approaching 
standardization in the composition of 
railroad car-journals. This paper will 
be published in a later issue of The 
Foundry. 
Car Journal Bearings 

G. H. Clamer, Ajax Metal Co., 

Philadelphia, presented a paper en- 


titled “Effect of Changes in the Com- 
position of Alloys Used by the Amer- 
ican Railways for Car Journal Bear- 
Mr. 


it was the general opinion that a bear- 


ings”. Originally, said Clamer, 
ing should be as hard as possible and 
as a result high tin alloys were used. 
It not until 1870 that soft 
metal linings came into vogue, elimi- 
to 


was about 


nating the 


rences of hot boxes which had become 


a great extent occur- 


a serious source of annoyance. Some- 
what later the addition of lead to the 
mixture found to 


economical. 


was be beneficial, 
With 
ing competition among journal manu- 
the 


down 


as well as increas- 
latter 
their 


using first scrap of low zinc content and 


facturers, he said, sought 


means of cutting costs, 
finally using scrap of unknown compo- 
sition and quality. This condition final- 
ly led to the 
bearings of practically every railroad 
the It 


said, 


zinc contamination in 


of would be highly 
if 
specification 


all 


country. 
uniform and 
could be 


railroads of 


desirable, he a 


standard en- 


forced on the the 
country. 
Gilbert 
presented 
of 


Spelter 


Henry C. Morse 
“The Ef- 
Impurities in 
This 
obtained 
to 
at 
institute. 


Riggs and 


a entitled 


the 


paper 
Common 
Slush 


further 


fects 
upon Castings”’. 


paper set forth data 


from investigations supplementary 
those described by Geo. C. Stone 
last of the 
The process of slush casting, which is 


used the 


year’s meeting 


extensively in manufacture 


of objects of an ornamental character, 


is conducted as follows: The molten 
metal is poured into a hollow mold 
and immediately poured out, leaving 
a fine-walled casting chilled upon the 
inside surface of the mold. To facili- 
tate the removal of the molten lead 
the mold usually is mounted upon 
trunnions. Slush castings often are 


stained 


electroplated, or otherwise 
treated to produce color effects. The 
surface of a slush casting not only 
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must be smooth and free from visible 


flaws, but also must be 
small 


such 


Iree trom any 
cracks Oo! 


tend 
up some of the liquor from the plati 


microscopically pin 


holes, since flaws 


solutions and thus cause 


appear later. It is apparent 


appearance and usefulness of 


casting is entirely dependent on 


quality of the metal used in its mat 


authors describe 


tests 


ufacture. The 


long series of undertaken 


order to ascertain definitely the in- 


fluence of the impurities of 


on the cracking of slush 
Their 


that the purer the 


| 1 
Showed 


investigations 
metal the better 
its behavior. 

In reference to aluminum 


alloys, Wm. B. 


ing 


Price said that 
aluminum in_ the 
to 19 
the 


mixture in 


proportion 


one part parts spelter an 


troducing resulting alloy 


into 
casting amounts consti 
tuting about 
latter, all 


pearance of 


0.005 per cent 


tendency toward 
cracks in the slu 
eliminated. In reply 


ings 


was 
question in reference to the possibi 
of successfully plating slush 

made from an aluminum-speltet 
Mr. stated that 
months after plating, 
still the 
that he 


four or 


Riggs 
such 


coat 


are in best of condition 


expects to conduct furtl 
investigations along this 

Dr. S. Trood, United 
ardizing Co., New Castle, Pa., 
interesting paper 
and practical prin 


proce ss of sher 


line 
States Shet1 
con- 
tributed an devoted 
to the theoretical 
ciples governing the 
ardizing. 
Ernest V. 
Aluminum Co., Toronto, 


ritish 


] 


Pannell, of the 
submitted a 


paper on 7 nt Developments in 


Aluminum”. Since 


] 


aluminum lines 


transmission 


were 


] 


try in 1898, stated 


as been an 
consun ption 


trical work 


marked 


to take 
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and does not contain any zinc, tin or 


cadmium. Aluminum die casting, how- 
ever, cannot economically replace zinc 
the 
the 
zine alloys will last almost indefinitely, 
the best 


alloy die casting where latter is 


satisfactory, since while die for 


die material when used with 
aluminum alloys will not produce more 
than 5,000 castings without heat check- 
ing. The high cost of producing dies 
largely to the cost of the 
Mr. Pack 


the European 


thus adds 


resulting castings. spoke 


of the effect of war 


on the die casting business. In 


1 


Wai 


nor- 
zinc at /c, 
40c, the 


casting alloy is 12c 


times, with copper at 


l6c and tin at cost of the 


average die per 
pound. The high metal prices which 


have 


prevailed since the outbreak of 
the war have presented difficult prob- 
lems to the die casting manufacturers, 
the that 


on which prices have been some 


principally in view of fact 


zinc, 


several hundred per cent higher than 





Jesse Lee Jones 


Jesse Lee Jones, elected president 
American Institute of Metals at 
nti ity, Sept. 29, was born at 
in 1865. \fter 
the high school 
an apprenticeship 
foundry where he 
itions for his subsequent 
irk. In 1903, Mr. Jones 
with Westinghouse Electric 
Mfg. Co. at East Pittsburgh, Pa., be 
attached to the manager of works 
t Later, he was attached to 
division of the engineering 
1 ind subsequently 
nist, still paying particular at- 
to various foundry problems. He 
1 frequent contributor to the 
press on foundry practice. and 
of the text “Brass Foun 
ictice,”’ used by International 
espondence Schools. 


iron 


cepted 


sition 


became 











nal, formerly constituted about 8&5 
cent of the die castings produced. 
high prices on zinc have been 
msible largely for the efforts ex- 
casting, since 
the 


only lead in 


led in aluminum die 
considering 


excec ds 


num, specific 
cost 


ury S. Rawdon 


presented a 
“Standard Test 


Copper 8&8, Tin 


entitled 
of Zine Bronze 
ne 2’... The 


constituted a 


Speci 


papel 
work described in 


paper part of the 
of the properties of this stand- 
ne bronze, the preparation of 
1913 


Institute. In 


described in the and 
the 


conclusio1 


was 
roce¢ dings of 
author’s from 


the microstructure was that, 


various causes of we akness, 
oxides is most im 
Samuel L. Hoyt 
ntitled: ‘Notes on 
ch Kalchoids”, which 


continuation of the author’s 


nce of 
presented 
the ( Op- 


constitut 


presented at last ye 
Institute. 


ars meeting 


liscussing Dr. Rawdon’s paper, 


Karr explained that the sts 
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described in the paper had been con- 
ducted without the use of a deoxidiz- 
ing agent, and he admitted the value 
of the results obtained. He suggest- 
ed that in pursuing further investiga- 
tions this line, 
employed in an 
the alloy. \s_ desirable 
agents, C. Vickers 


Manganese 


along such agents 


should be effort to 
strengthen 
deoxidizing sug- 


gested phosphorus, and 
barium. 


mW. 


devoted 


Gillett presented a 
to the melting of 
chips, an operation 
formance by 
chips, the 


paper 
aluminum 

difficult of 
foundrymen. 


per- 
The 


are 


most 
moment cut, 


oxide 


they are 


coated by a thin film of which, 


the 


coal- 


when 
metal 


heated, 
the 
liquifying at 


they 
within 
and 


are prevents 
from 
the melting 


The presence of fine dirt -such 


chips 
escing 
point. 
as floor sweepings serves to reinforce 
the oxide film, making the 
still more difficult of solution. 
Gillett described 


problem 
Mr. 
for 
melting aluminum chips which are in 
successtul 


two processes 
these is a 
while the other is 
based on the same principle as alumi- 
num welding. 

\nother 


use. One _ of 


puddling process, 


related 
Coulsen, of 


paper ona 
that by 


subject 
the 
engineering department of the West- 
Electric & Mfg. Co., 
the reclamation of 
from turnings. This metal, 
an alloy of aluminum and magnesium, 
now is 


was John 


inghouse Pitts- 


burgh, on mag- 


nalium 


used on extensive 
scale at the Westinghouse plant that 
the the metal ,in_ the 
matter of 


such an 


recovery of 
turnings is a importance. 


For this been de- 
veloped a puddling process which has 


proved highly successful. 


purpose there has 


Acid-Resisting Alloy 


a WN 


Illinois, 


the 
the 


designed to 


Parr, of University of 


contributed results of an 
investigation discover an 
might be 
advantageously as a 
platinum. As a 
alloy 


acid-resisting alloy which 


employed sub- 
stitute for result, a 
developed 
weighable 
nitric for 24 
full 


composition § of 


complex 
did 
contact 
The 


regard to 


was which 


not show a 


loss after 


with acid hours. 


paper contained details in 
the this 
Mr. Parr also contributed a 
entitled “Methods of 
tor Complex Alloys”. 


\ paper entitled 


alloy 
paper, Analysis 
“The Alloys ot 
Copper and Nickel”, 
David IF. McFarland 


Harder, gave the results of 


Chromium, pre 


sented by and 
Oscar E. 
another investigation, 
the 


the 


recently 
engineering 


pur- 
sued at experiment 


station of Illinois. 


University of 
The conclusion derived was that, from 
the present information, the alloys of 
chromium-copper-nickel 
possibilities of 


which show 


becoming of commer- 
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cial value are limited to certain rather 
defined composition. 
Such of the 
from the mechanical 
standpoints, show also, as a rule, the 
best resistance to 
tically all of the solvents used. 


well ranges of 
alloys as promise most 
and_ physical 
in 


corrosion prac- 


Alumino-Vanadium 


Mfg. C 


paper 


W. W. Clark, 
Seymour, Conn., 
containing a description of the manu- 
facture of alumino-vanadium. 
This paper comprised data 
from an effort to discover some 
of vanadium the 
resisting and other desirable 
erties of vanadium might be embodied 
in in the 
manner as they are embodied in steel. 
Since pure 
soluable in brass, bronze, German sil- 
etc. 
of the suitability of its various alloys. 


Seymour O. 


submitted a 


and use 


resulting 
form 


in which fatigue- 


prop- 


non-ferrous metals same 


vanadium is almost in- 


ver, an investigation was made 


To this end, a number of unsuccessful 
to alloy the 
Aluminum finally 


attempts were made 
metal with copper. 
tried, and the 


were entirely satisfactory. 


obtained 
Alloys of 
2 to 30 


per cent vanadium, were obtained and 


was results 


aluminum, containing from 
little difficulty was encountered in reg- 
the The 
alloys ranging from 10 to 20 per.cent 


ulating vanadium content. 


vanadium were most easily worked 
and appeared to dissolve in the brass 
than 

Among 
the 
the 


of 


having 
the 


use 


more readily those a 
difficul- 
of alu- 


tendency of 


higher content. 


ties encountered in 


mino-vanadium was 
and 


the 


aluminum in alloys copper 
to 


rolling. 


make 
In 


and zine and nickel 
brittle draw- 
metal, alu- 
minum is objectionable, as the metal 
Nickelo 


are 


zinc 


metal when 


ing such as cupro-nickel, 


hardens too quickly. and 


mangano vanadiums as easily 


made as alumino and for 


except 
higher melting points, as easily used. 
It the 
that vanadium 


increase 


is very doubtful, author said, 


small amounts of 
the 


metals, 


will 


tensile strength of non 


ferrous its 
effect 
The 
fusible tin boiler plugs were set forth 
Dr: G. 
Merica, of the bureau of 
the 
stated, generally is used as the 
ble 


many advantages in this respect. Care- 


except through 


as a deoxidizer. 


results of an investigation of 


in a paper by K. Burgess and 


P. D. 


ards, 


stand 


Washington. Tin, authors 
fusi- 


material in boiler plugs and has 


lessness in its use and inspection, how- 
ever, often has led to boiler accidents 
due to the of the 
properly. Investigation 


to func- 


of 


failure tin 


tion ap- 
proximately 1,100 plugs, both new and 
used, at the of 

that the 
plugs it 
Oxidation when in service. 


standards has 


tin 


bureau 
in 
to 


shown unless used 
subject 


The 


such is pure, is 


oxide 
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1,600 


forms 


de- 


has a melting point above 
grees Cent., it often 
such a way as to prevent the blowing 


and in 
out of the remaining tin, thus prevent- 
ing the plug from giving warning of 
The tin 


overheating in the boiler. in 


all cases where such oxidation oc- 
curred was impure, containing from 
0.3 per cent to 5 per cent of zinc 
or lead. In no plugs containing pure 


tin was there any trace of oxidation. 
As the safest practice, the authors rec- 
ommended for boiler plugs the use of 
tin 99.9 per cent pure, and containing 
0.01 of 
which admit 


less than per cent each zinc 
only 
and The 
authors thought it probable, however, 
that 99.8 


taining 


and lead, would 


Banca other pure tins. 


cent and 


0.01 


tin per con- 


than 


pure 


less per cent zinc 

















JESSE L. 


President, 


JONES, 
\. 1. M. 


and 0.50 per cent lead is sufficiently 


for use in fusible gs, and 


plu 
would 


pure 


such a_ specification include 


of the high grade brands of tin 


most 


on the market. 


Co. 
will erect 


for the 


Steel 
Hamilton, Ont., 
To 


The Dominion Foundry 
Ltd., 


an 


Canada, 
its 
chilled, 


he 


extension foundry 


manufacture sand and semi- 
rc IIs. | 
cK | 
engineer 


all of 


steel General Laboratories, 


Canton, iave been engaged as con- 


and will 


the 


sulting S place con- 


tracts for equipment pur 
chased. 


offices of the Tr 
New York City. 
have been removed to the company’s 
laboratory at 2243 Nostrand avenue, 
Brooklyn, N. Y. The New York City 
at 50 Church 
continued. 


The 


penas 


executive 


Converter Co., 


offices street, however, 


will be 





Green or Dry Sand Core 
By W. J. Keep 

We pattern 
containing a large core and we would 
like to know it 
to use dry or green sand cores. 


Question: are casting a 
advisable 
We 


believe that a dry sand core is cheap- 


whether is 


er and more economical in every way. 
The thick at 
heaviest and 3/16-inch 


casting is '%4-inch its 
cross-section 
at its lightest cross-section; the crown 
the head 23 


inches in diameter, and it is 34 inches 


face is 5 inches, is 
over-all. 
Answer:—With the proper rigging, a 


green sand core will make the cheap- 


est job. However, since you are in 
favor of dry sand cores and have 
excellent facilities for making them, 
they certainly shoud give you good 
casting results. After you have used 
dry sand cores you might try green 
sand and then estimate the cost. The 


method that is the cheapest is the one 


that should be adopted. 


Rough Drum Castings 
Question:—We are making drum cast- 
ings and find that they are defective 
After the 
on the 


when machined. first cut 


inside and 
The second 
remove 


small spots appear 
outside of the castings. 
cut, however, to most 
In molding these drums, 
with fair of 
mixed facing scattered tinrough it, is 
used, being riddled through a '%-inch 
screen. 


All 


there is a good chance to finish both 


seems 
of the spots. 
heap. sand 


a amount 


of the cores are anchored, s 
the mold and the'core. The plumbago 
is applied with a brush and also by 
hand, but the do 
smooth desired. 


castings not 
The 


from the top through 


come 


out as as cast- 
ings are poured 
crop gates. 

\ very carett 


has 


il microse: ypic exami! 


tion been made of of th 


some e 
defective parts and it showea fine 
particles of sand entrained in the 


The molds are poured witl 
Is there 
sand 


casting. 
hot 
with 


i) 


iron anything 


the 


wrong 
mixture? 

that yu in 
that you are using sand with sea-coal 
mixed The result of 
your microscopical test indicates that 


Answer:—l presume yi me: 


facing with it. 


there is not strength enough to the 
sand on the face. You might spray 
the surface with molasses water to 
hold the particles of sand ’m wash- 
ing off the surface. The smoothness 
of your castings depends upon the 
fineness of your facing sand. The 
sand against the pattern should be 
passed through a riddle fine enough 


to give you the surface that you want. 
If good plumbago is applied with a 
brush the sand not 


the surface of casting. 


burn 


should 
the 


into 
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GENERAL VIEW OF EXHIBITS IN THE ANNEX 


<i 


EXTENSION SHOWING NYDER ELECTRIC FURNACE IN FOREGROUND 











Exhibits at Foundry Convention Attract Interest 


Great Progress in the Design and Construction of Foundry and 


Shop Equipment Reflected in the Displays on Young's Pier 


NUSUAL both 


the entertainment of 


facilities for 
visitors 


and the display of foundry 


and shop equipment com- 
bined to give a distinctive charac- 
ter to the tenth annual Foundry 
and Machine Exhibition, which was 


held on Young’s Million Dollar Pier at 
Atlantic City, N. J., 
the annual convention of 


concurrent with 


the American 


Foundrymen’s Association and_ the 
American Institute of Metals. The 
show, which was conducted under 


Philadelphia. It served to attract, there- 


number of foundry and 
the 


found it 


fore, a large 


executives from 
had 
the 


thes¢ ’ 


shop eastern 


states who impossible 
to attend 


shows, 


preceding 
with. the 
who took 


immediately 
and combined 
large number of westerners 
advantage of the opportunity to renew 
the Atlantic 
the atténd- 
proportions. 
attractions of Atlantic 


health 


their acquaintance with 


seaboard, served to swell 


ance to unusually large 


The 
City 


manifold 


as a pleasure and resort 


metal trades in power and wealth du 
the 
matched only by 


ing past few years has’ been 


their corresponding 


advances along technical lines. 


At the Philadelphia exhibition the 
molding machines were of a compara- 
tively simple character; the combina- 


tion machines of the present day had 


not been invented. Many of the 


auxiliary appliances now considered 


indispensable in up-to-date foundries 


for handling sand and other raw ma 


terials, for controlling melting proc- 























the auspices of the Exhibition Co., 
opened at 10 a. m., Saturday, Sept. 
25, and closed Friday evening, Oct. 1 

Owing to the fact that Atlantic 


City is purely a pleasure resort with 
establishments 
that 
visitors, it 
the 


out industrial business 


in the immediate vicinity might 
the the 


was decided not to operate 


divert attention of 


exhib 


it during the evenings, as heretofore, 
although the display was open and 
lighted after the dinner hour for the 
benetit of those who might wish to 


make 


avail themselves of the usual ball 


superficial inspections or to 


room and promenade attractions of 


the pier 


The show, which just closed, was the 


first to be held east of the Allegheny 
mountains since 1907, when the con 
vention and exhibition took place in 
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also, undoubtedly, added to the num 


ber of visitors 

\ comparison of the 1915) exhibi- 
tion with that held in’ Philadelphia 
in 1907 retlects the tremendous prog- 
ress of the etal working industries 
during the past eight years. At Phila- 
delphia there were 67 exhibitors; at 
\tlantic City there were nearly 125, 
or double the number at the last previ- 
ous eastern show. This increase in 
the number exhibitors finds its 
counterpart in the increased space 


occupied by the various displays, whicl 


much more than doubled in t! 


has 


under consideratio1 Further- 


period 


more, this expansion indicates a rapid 


and healthy growth in the importance, 


wealth and volume of business of the 


industries to which 


the 


exhibitors and the 


the 


grow th of 


they cater: in fact. 
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Bt 
me , FRY 


d " | 
: 
; 


esses and for trimming, cleaning and 


astings were unknown 


finishing « 


years agi \t that time also, the 


tric furnace, as far as the practical 
foundryman was concerned, was in its 
infancy, and many the other appl 
cations of electricity to foundry work 
wit which we are familiar t 
such as are welding, were c 
ncipient stages. Sand blasting, as we 
inderstand it now, was unthought of 
and production records e com- 
monplace at present were nsidered 
unattainable 

The ingenuity wever, 
has no apparent limits and ere 1s 
little doubt that the ip ching 
decade will witness developments of 


a mechanical and technical nature 
far surpassing those covered by the 
period between 1905 and 1915 Along 
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the of the 
moves with 
the 


knowledge 


material lines, progress 
increas- 
of 


further 


human 
ing 


race 
rapidity, 


ever 
as boundaries 
physical become 


extended. Even a devastating war 
that has perverted the productive en- 
ergies of over half the civilized world 
for more than a year has not stayed 
Tangible evi- 


the march of progress. 


dence of the important technical ad- 
vances during the past year of blood- 
shed and disorganization 
in many of the 


City convention. 


found 


A\t- 


was 
displays at the 


lantic 
Increasing Use of Electricity 

The 
have been busy improving their product 
in many 


molding machine manufacturers 


directions. Electricity is now 


utilized for performing many operations 


heretofore possible only by hand or 





The 


choice 


with compressed air. foundryman, 


therefore, now has a between 


pneumatic or electrically operated de- 


vices, and the necessity for hand labor 


all 


now 


in putting up molds has but dis- 


appeared. Machines are provided 
whicl 
the 


also. propel 


not only ram the molds, roll over 


flasks and draw the patterns, but 


themselves along the floor 
consumed. 
Mfg. Co., Cleveland, 


lete electrically-driven 


as the sand heap is 
The Osborn 


played a coi 


dis- 
jar- 
ramming roll-over pattern-drawing ma- 
chine, which n be 


dle 


jarring 


to han- 
The 


two 


constructed 


molds of largest size. 


motion provided by 
oil bath 


wer motor, 


cranks, running 1 and 
the 


been 


an 
driven by a 7-hor 


mechinism having 


Th 


pattern 


customary cam 


dispensed with. mold is rolled- 


over and the 
motor of 


drawn by another 


31 2-horsepower operating 
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This motor is 
by an automatic but- 
ton system, the jam-ramming motor be- 


through a worm gear. 
controlled push 
ing controlled by a one-point controller 
of the crane type. 
are, therefore, 
all of the 
cuted by one of the two electric motors. 
The the 
position had an and 


The operator’s duties 


exceedingly simple and 


machine movements are exe- 
shown at 
18-inch 


employed in 


42-inch machine ex- 


draw has 


been successfully turning 
out castings for an eight-cylinder auto- 
mobile motor. A special foundation of 
ten piles, driven into the sand under the 
In 
addition the Osborn company displayed 

of 
jolt 


being 


pier, was provided for this machine. 


several types squeezers, including 


and 
provided 


split-pattern, plain 
the latter 


straddle 


squeezers, 
with sand- 
base; a jolt-ramming machine 


for making cores, a small roll-over ma- 
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exhibit also included plain jolt-ramming 
machines, plain built 
after the designs Fi. 
Mumford. 


squeezers, 
of the 


etc., 
late E. 


Pattern Drawing Machine 


The extensive exhibit of the Tabor 
Mfg. Co., Philadelphia, in the machinery 
hall extension, included a new portable 
combination shockless jarring roll-over 
machine 
of 


the 


inv< ving 
operations. 


and pattern-drawing 
combination 


machine 


an unusual 
This characteris- 


tic Tabor shockless jar-ramming and rol!- 


combines 


over straight draw features in one appa- 
ratus. The machine 
of 18-inch provided 
with 8-inch straight pattern draft, is de- 
signed to handle flasks 18 
36 12 inches 
weighing exceed 450 


exhibited, which 


was nominal size, 


inches wide, 


inches long and 


to 


deep, 


not pounds, 
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a roll-over hand jolt, roll-over 


down and roll-over drop-draft ma- 
shown. 


S als » were 


Combination Split-Pattern Machine 


\ new combination jolt and squeeze- 


ramming  split-pattern machine was 
H. Mumford Co., Eliza- 


lor certain classes of 


shown by the E. 
beth, N. J. 


wher 


work, 
intricate to the 
of 
bination of jolt and squeeze ramming is 
ularly the Mumford 
ine, the jarring cylinder is placed 


there are parts 


mold and pockets sand, the com- 


parti desirable. In 
mac] 
inside the squeezing cylinder: a 4%-inch 
jolt cylinder and 12-inch diameter 
squeezing cylinder was provided on the 
14 This 
machine is equipped with a mechanism 
whereby the pattern is started from the 
hand and 


of 1 


16-inch machine on display. 


finished 


The 


sand by by power 


after a draft inch. Mumford 


4 
| 
| 

a 


J 


80 


pressure. 


pounds inch air 
The 


examples 


with per square 
exhibit 


the 


Tabor 
of 


in- 
other 
types of machines manufactured by this 
all of the 
operation. 


also 
cluded several 


concern, equipment being 


shown in 


Operating exhibits of the extensive 


of molding machines manufactured 
by Henry E. 


line 


Pridmore, Chicago, were 
Prominent 


in this display was a new combination 


found in the machinery hall. 


jar-ramming rock-over drop machine and 
an electrically driven squeezer. A com- 
the latter 
will appear in a later issue of The Foun- 
dry. 


plete description of machine 
The Pridmore exhibit also included 
Strip- 
ping plate, hand rock-over drop, power 


machines of the following types: 


rock-over drop, squeezer, plain electric 
and combination jarring. 
The latest of Modern 


machines were displayed by the Arcade 


types molding 
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Mfg. Co., Freeport, Ill. In addition to 
their usual features, these machines are 
now provided with a pneumatically oper- 
ated ratchet mechanism by means of 
which they may be propelled along the 
sand heap as the work progresses. This 
relieves the molder of considerable 
arduous labor and tends toward greater 
efficiency. In addition the Arcade com- 
pany showed jolt-ramming machines, 
both plain and combination types; 
squeezer machines operated by hand or 
air; core jolters and other equipment 
including the Brillion pouring device de- 
veloped by the Brillion Iron Works, 
Brillion, Wis. 

The Berkshire Mfg. Co., Cleveland, 
featured its standard automatic type of 
machine. This machine not only per- 
forms molding operations, but riddles 
and handles the sand, being equipped 


BkuLaue 
SkUBEa 
aaunan . 
(838844 
aaddaa 
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plate machine also was displayed, to- 
gether with numerous other examples of 
modern molding equipment. The use of 
snap flasks in connection with split 
patterns and match plates was demon- 
strated. 

The International Molding Machine 
Co., Chicago, showed air and electric- 
jarring machines, combination jar-ram- 
ming turn-over draw machines, plain 
turn-over draw machines, stripping-plate 
machines, stationary and portable power 
squeezers, combination jolt squeezers and 
core machines, the later forming an 


important feature of the International 


exhibit. 
Jolt-Ramming Roll-Over Machine 


The Midland Machine Co., Detroit, 
displayed a light 6-inch jolt - ramming 
roll-over machine in operation; this ma- 
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minimum. The machine is’ provided 
with adjustable sides to permit the use 
of patterns of varying widths. The 
drawing plate and pattern are supported 
by two air springs, thereby balancing 
the weight and making the operation 
easy. <A standard vibrator is provided 
and the working parts are enclosed. 
This machine is specially adapted to 
molding large, flat, plate-like castings. 
The Wood system of taper snap 
flask molding was demonstrated by a 
working display. This system, de- 
veloped by T. B. Wood’s Sons Co. Cham- 
bersburg, Pa., involves the use of taper 
snap flasks and automatic adjustable 
snap jackets as described in full in The 
Foundry, September, 1914. 

A complete line of pneumatic vibra- 
tors ranging from %-inch to 2 inches 
piston diameter was shown by _ the 





LARGE DISPLAY OF SAND BLAST EQUIPMENT BY PANGBORN CORPORATION 


with suitable elevators, hoppers, sifting 
devices, etc. Air and _ hand-operated 
squeezer machines were also displayed, 
together with core machines, vibrators, 
special flasks, etc. 


Molding Equipment 


The Buch Foundry Equipment Co., 
Bridgeport, Pa., made an operating 
exhibit of molding equipment including 
a hand jar-ram, squeezer, roll-over and 
pattern-drawing machine, and an elec- 
trically operated jar-ramming squeezer, 
roll-over and pattern-drawing machine. 

The well known line of machines pro- 
duced by the Herman Pneumatic Ma- 
chine Co., Zelienople, Pa. was ade- 
quately represented with working dis- 
plays including a 40 x 56-inch machine 
provided with independent turn-over and 
pattern-drawing device. A combination 


jar-ramming squeezing and __ stripping 








chine has lifting capacity up to 1,000 
pounds and will handle flasks up to 
32 x 42 inches with a 12-inch pattern 
draw. The other equipment exhibited 
included a hand roll-over machine, a 
small core machine and an interesting 
pneumatic riddle of new design. 

The Mumford Molding Machine Co. 
and the Vulcan Engineering Sales Co., 
Chicago, in addition to displaying the 
working, sectional model shown at the 
Chicago convention in 1914, exhibited 
the Krause electro-pneumatic jolt-ram- 
ming machine, which is self contained 
and provides its own compressed air. 

A roller-ramming machine of an im- 
proved type was displayed by Richey, 
Brown & Donald, Inc., Maspeth, New 
York City. The roller is operated by 
a broken-link rack ‘bar, which enters 
a pit at the base of the machine. This 
reduces the floor space required to a 





Malleable Iron Fittings Co., Branford, 
Conn. Practical demonstrations of the 
operation of these vibrators were made. 

Modern steel flasks of all sizes were 
exhibited by the Sterling Wheelbarrow 
Co., Milwaukee. Successive improve- 
ments have made it possible to steadily 
increase the size of these flasks and 

is not believed the limit has yet 
been reached. 


Electric Furnace Demonstration 


An exceedingly interesting demon- 
stration of the foundry possibilities of 
the electric furnace was furnished by 
the Snyder Electric Furnace Co., Chi- 
cago, which installed and operated a 
small steel furnace on the pier. Power 
was supplied in single-phase form by 
the local public service company and 
the necessary transformers and auxili- 
ary apparatus were provided by the 


# 
t 
H 
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part < yf the 


melted and h 


Snyder company as a 
hibit. Cold 
were poured 
The 


and 


€X- 
ats 
the 


scrap was 


frequently throughout 


week. finished castings were 


other ex- 
the 


cleaned machined by 


In addition, tests of metal 


heat 


hibitors. 


poured from each were made m 
Philadelphia. 

The 
one-ton-type, had a 
24 hours. 
still 


metallurgical 


furnace, which was the 


capacity 


tons per The electric fur- 


nace is enough of a novelty in 


circles to attract a large 


amount of attention, and the Snyder 


formed one of the 
the 1915 
and Machine Exhibition. 

The 
Co., 


exhibit therefore 


striking features of Foundry 


Mfg. 
line 


Monarch Engineering & 
Baltimore, displayed a complete 


of furnaces for melting brass and other 





A PORTION OF THE MOLDING 


also for heat 
tool 
tures of 


No. 


tating grate 


non-ferrous metals and 


steel and for 
the 


display was a coke 


treating room use. 
this 


150 


Among interesting fea 


furnace for 


crucibles provided with ri 


bars. A drop bottom pit or stationary 


type furnace with shaking and a 
No. 25 
chamber 
The 
Co., Harv 


play of it 


grate 


crucible tilting combustion 


furnace also was shown. 


hiting Foundry Equipment 
Ill., made a pictorial dis- 
together with its 


upolas, 
line 


other foundry equipment. 


Crucibk American Clay 
The 

customary 

ble clay 


manufacturers in 


war in 
Germ 


and co 


been busy during tl 


oping: American cla 


results have been exceedingly 


cessful and it is doubtful if 


MACHINE 
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manufacturers concerned will 


the 


the re- 


vert to German product after 


the close of hostilities. Crucibles of 


American clay have been thoroughly 


tested and proved satisfactory. In 
its investigation of American clays, the 
Jonathan Bartley Crucible Co., 
ton, N. J., tried out over 75 different 
kinds found that the best 


were obtained by mixing various clays 


Tren- 


and results 


in the proportions necessary to se- 
The Bartley 
showed used American clay cru- 
that had 4 


from 25 to 50 
heats on brass and an average of 


cure the desired results. 
Co. 
cibles stood 
four 
heats in crucible steel foundries using 
oil-burning furnaces of the Milwaukee 
Seu 


J., also displayed an 


Joseph Dixon Crucible 


Jersey City, N. 


lit ni a 


AND 


extensive line of crucibles and other 


graphite and clay products suitable 
for foundry use. 
Charles J. Clark, 
strated well - known 
for cupola and malleable furnaces. 
The 
equipment were very extensive, includ- 
ing all 
the 


finis 


Chicago, demon- 


his blast meter 


exhibits of cleaning room 


types of found in 
odern foundry for cleaning and 
ing The 
vements in sand-blast machinery 
during the past 


apparatus 
castings. tremendous 
mp1 
two 


year or were 


phically portrayed. 
exceedingly complete exhibit of 
blasting 


sal apparatus 
Pangborn 


Md.., 


equipment, 


was made by 
the 


town, 


Corporation, Hagers- 


including 11 pieces of 


seven of which were in 
different 
This equip- 
sand-blast 


sand-blast 


operation, representing 10 


methods of sand blasting 


ment included a complete 


room, together with tum- 
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the cabinet, 
barrel, table and other types. A complete 
dust 


blers, and machines of 


exhaust and sand handling 


sys- 
tem was provided and the apparatus, 
which occupied almost all of one side 
of the machinery hall extension, was 
driven by a _ specially installed line 
electric 
the 


the, aisle 


shaft connected to an motor. 


Castings obtained from Snyder 


electric furnace across and 


from other sand-blasted 
the 


direct-pressure 


sources were 


and cleaned throughout week. 
sand- 
the 


Chicago. 


A large 
blast 
Mott 
The 
Co. 


chine 


type 
displayed 
Mig. ‘Co., 
Foundry Equipment 
the Ma- 
New York, displayed sev- 
Wadsworth 


barrel 
Sand 


American 


was 
Blast 


by 


division of Sand Mixing 


C6. 


eral new type sand-blast- 


ing machines, including an automatic 


~ i % 


Nets 





sath as sd adie 


HALL EXTENSION 


apparatus for the continuous blasting 
of radiator the 
sand-blast 
room 


columns. Among 


other concerns exhibiting 


apparatus and cleaning equip- 
the Brown Specialty Ma- 
chinery Co., Chicago;* Cleveland Pneu- 


matic Tool Co., 


ment were 
Cleveland; 
Co., New York; New 
Blast Co., New Haven, 
Co., Worcester, 
borundum Co., 
J. W. Paxson 
the W. W. 


Ingersoll- 
Rand 


Sand 
Norton 


Haven 
Conn. ; 
Mass.; Car- 
Niagara Falls, N. Y.; 
Co., Philadelphia, and 


Sly Mfg. Co., Cleveland. 


Sand Handling Apparatus 
The Hayward Co., New York, pre- 
sented a working display of 
proved bucket 


The Great 


an im- 


clamshell provided 
with chain drive. Western 
Mfg. Co., Kan., dis- 
played the improved Combs gyratory 
riddle described in detail in the Sep- 
tember, 1915, The 


Leavenworth, 


issue of Foundry. 











id 
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A new, low-charging core sand and 
facing mixer provided with a rotary 
screen was exhibited by the Blystone 
Mfg. Co., Cambridge 
It is approximately 1134 inches lower 


Springs, Pa. 


than the mixer built by this company 
previously and is, therefore, easier to 
load. Pneumatic riddles, sand sifters, 
shakers and other sand handling ap- 
paratus also was exhibited by the 
Brown Specialty Machinery Co., Chi- 
cago; Clearfield Machine Shops, Clear- 
field, Pa.; International Steam Pump 
Co., New York; National Engineering 
Co., Chicago; Sand Mixing Machine 
Co., New York; Standard Sand & 
Machine Co., Cleveland; W. F. Stod- 
der, Syracuse, N. Y., and the Wyom- 
ing Shovel Works, Wyoming, Pa. 

welding 


Oxy-acetylene apparatus 





INTERESTING C 


was displayed and working demonstra- 


tions were made by the Oxweld 
Acetylene Co., Chicago. The Macleod 
Co., Cincinnati, also exhibited weld- 
ing torches, ete. Thermit welding 
was demonstrated by the Goldschmidt 
Thermit Co., New York, and _ inter- 
esting electric welding apparatus was 
exhibited by the General Electric Co., 
Schenectady, N. Y., the Westinghouse 
Electric & Mfg. Co., 
the Lincoln Electric Co., 


Pittsburgh, and 
Cleveland. 
The Westinghouse company fitted up 
an are welding room in which a 500- 
ampere, 75-volt, 800 revolutions per 
minute outfit was installed: the Gen- 
eral Electric Co. also displayed a 300- 
ampere arc welder of the carbon and 
metallic electrode type. 


exhibitors made working demonstrations. 


Extensive air compressor exhibits 


were provided by a number of well- 


known companies and several of the 


All arc welding 
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compressors were in operation, fur- 
nishing other exhibitors with air. It 
is evident that the growing use of 


electric power in foundries is not 


operating to curtail tl 


he consumption of 
compressed air. On the contrary, the 
demand for air keeps pace with that 
for more kilowatts. Among the ex- 
hibitors of compressors and pneumatic 
tools were the Cleveland Pneumatic Tool 
Co., Cleveland; Ingersoll-Rand Co., New 
York; International Steam Pump Co., 
New York; the Sullivan Machinery Co., 
Chicago, and the Union Steam Pump 
Co., Battle Creek, Mich. The latter 
showed several foundry type compressors 
which were provided with glass cover 
plates to show their interior construc- 
tion. 


Rogers, Brown & Co., Cincinnati, 


“THOMAS IRON CQ... 


Quai TY 





showed their excellent series of mov- 
ing pictures covering the manufacture 
of iron and steel, well known to foun- 
drymen under the name, “From Mine 


to Molder.” 


An exceedingly attractive display 


was provid the Thomas Iron 


te 


Co., Easton, Pa \n illuminated pan- 
orama of a blast furnace cast, was 
presented, together with castings man- 


‘] Omas y 


ufactured fr nadium pig 


iron, including piano plates and other 


interesting pieces. Reprints of ad 
vertisements Che is iron tl 
have ippeare ( ing the past ve 
in The ron , Rez and T] 
undry also were presente 
Pickands-Brown & Co., Chicago 
presented a very ndsome exhibit of 


Solvay coke The coke was artistic- 


ally arranged to form a_representa- 
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tion of the Liberty Bell, about 12 
feet high. The bell was flanked by 
revolutionary American flags. An in- 
teresting display of coke and by-prod- 
ucts also was made by the Lehigh 
Coke Co., South Bethlehem, Pa. A 
coke display was _ presented by the 
Graceton Coke Co., 
l‘oundry 


Graceton, Ind. 
supplies in great variety 
Buckeye Prod- 
ucts Co., Cincinnati; Herold Bros. 
Co., Cleveland: Hill & Griffith Co., 
Cincinnati; J. S. McCormick Co., Pitts- 
burgh; S. Obermayer Co., 
J. W. Paxson Co., Philadelphia; Rob 
eson Process Co., New York; Sterl- 
Milwaukee; 
United States Graphite Co., Saginaw, 
Mich.; Waterbury Welding Co., Wa- 
terbury, Conn.; E. J. Woodison Co., 


were shown by the 


Chicago; 


ing Wheelbarrow Co., 





ASTINGS WERE DISPLAYED BY THE THOMAS IRON CO 


Detroit, and the Wyoming Shovel 
Works, Wyoming, Pa. 
Samples of brass 


ingots, bronze 


and alloys were displayed by the 
\jax Metal Co., Philadelphia; S. Birk- 
enstein & Sons, Chicago; Cataract Re- 
fining & Mfg. Co., Buffalo; Titanium 
Alloy Mfg. Co., Niagara Falls, N. Y.; 
White & Bro., 
Foundry Manganese Co., Philadelphta. 


Satety shoes, goggles, Sve., 3 


Philadelphia, and the 


foun- 
Irymen and others were exhibited by 
F. A. Hardy & Co., New York: Julius 
King Optical C New York; R. P 
smith & Sons ( 
irst Shoe Co., ston; 
nard & Nutt Co., Cleveland, and T. A 
Willson & Co., Reading, Pa. The 


extent, varietv an 


—_ 
} 


: 
displays reflected 
est in safety devices 
are no longer satisfied with gogge 


of an indiscriminate character, but 
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on the contrary prescribe rigid speci- 
fications that must be adhered to. 
Wood block were displayed by 
the Ayer & Lord Tie Co., Chicago and 
Jennison-Wright Co., Toledo. An 
ding and calculating machine was shown 
by the Felt & Tarrant Mfg. Co., Chicago 
David Co., Philadelphia, 
exhibited a complete line of products for 


fic OTS 


ad- 


Lupton’s Sons 


lighting and ventilating. Pattern shop 
the Thos. E. 
Coale Lumber Co., Philadelphia. The 
Shepard Crane & Hoist Co., 


Montour Falls, N. Y., made an interest- 


lumber was shown by 


Electric 
ing display of cranes, hoists and trolleys. 


The display of tools fell 
short of because all 


machine 
expectations 
stock 


chines have long since been exported 


available and exhibition ma- 


to Europe or sold to American man- 


ufacturers of war munitions and prac- 


TAE FOUNDRY 


tically every manufacturer is obliged 
to concentrate his entire energies on 
the problem of keeping up deliveries. 

Nevertheless some very attractive ma- 
chine tool exhibits were made, prominent 
among which was that of the Cleveland 
Automatic Co., Cleveland, 
motor-driven 


turning 


Machine 
which 
full 


operation on 


showed a 24-inch 
machine in 

This 
chine has a great variety of speeds in 
both 


grinding 


automatic 


large rounds. ma- 


directions. Interesting 


machinery 


types of 
were 
the Gardner Machine Co., 
the Norton Co., Worcester, 
Chas. ‘H. Besly & Co., 
latter showed 


presented by 
Beloit, Wis., 
Mass., and 
Chicago. The 
suitable for use 
Other 
machine tools and machine shop equip- 


included E. C. Atkins & 
Athol Machine Co., 


sanders 


in pattern shops. exhibitors of 


ment Co., 


Indianapolis ; Athol, 
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Mass.; Clark Foundry Co., Rumford, 
Me.; Clipper Belt Lacer Co. Grand 
Rapids, Mich.; Cowan Truck Co., Hol- 
yoke, Mass.; Landis Tool Co., Waynes- 
boro, Pa.; Norma Co. of America, New 
York; Ready Tool Co, 
Conn.; Simonds Mfg. Co., Fitchburg, 
Mass.; Challenge Machine Co., Phila- 
delphia; Rock Island Mfg. Co., Rock 
Ti.. Mfg. Co., 
Philadelphia. : 
The character of 
hibits, attendance and the volume 
transacted all testified to 
the return of normal business conditions 
in the United States. 
was manifested 


Bridgeport, 


Island, and the Tabor 


extensive the 
the 
of business 


ex- 


Little apprehen- 
over the war and 
it was the concensus of opinion of those 
in attendance that this country is enter- 
ing upon a prolonged period of pros- 
perity. 


sion 


F.dison and the Incandescent Lamp 


DISON DAY, 
commemorates 


October 21, 
the thirty- 
sixth anniversary of the in- 
the 
and honors its 
Thomas A. 


Edison 


vention of electric in- 
candescent lamp 
master inventor, Edison. 
This was 
successfully 
carbonized 
stance used for 
making filaments 
lamps, which 
“squirted” filament car- 
bonized cellulose in one form or an- 
other, next the metalized carbon fila- 
ment, then the pressed tungsten fila- 
ment, and finally the form of 
drawn tungsten wire used in modern 
Edison Mazda lamps. Working down 
from a consumption of 4 or 5 watts 
of electrical energy per candle power 
in Edison carbon filament lamps _ to 
the standard a few years ago of 3.10 
per candlepower, the Mazda 
lamp has brought this down in about 
five years to about watt; while 
in the larger sizes of Mazda _ gas- 
filled lamps, the reduction in current 
consumption has reached the low level 
of nearly a half-watt per candlepower. 

Edison 


ments in 


even before had 


determined and_ chosen 

the 

about 10 
for 


followed by 


bamboo, only — sub- 

years in 
commercial 
was the 


employing 


special 


watts 


one 


practically began his experi- 
electric lighting in 
ber, 1878. Just previous to 
had returned from a 
necticut factory where an 
lamp was used, which 
his thoughts lighting by 

The task before the young inventor 
involved commercially: first, the pro- 


Septem- 
this he 
visit to a Con- 
electric arc 
concentrated 
electricity. 


duction of a pure, steady and reliable 
light from electrici second, produc 
ing it so cheaply that it could compete 
with gas for general illumination. The 
problems 


electrical presented 


tuted: 


cons.l- 


first, a dynamo of low resist- 


ance armature; second, a high re- 
sistance lamp, of relatively low candle- 
power; and third, a distributing sys- 
tem on which the lamps 


connected in multiple 


would be 
instead of in 
series. These ideas were revolutionary. 
Of the two systems before him, the 
voltaic arc and the  incandescence, 
Edison wisely chose the latter as the 
practical one for the subdivision of 
electric lighting into little units. The 
discovery of the proper substance 
and method for securing the incandes- 
cence proved the sticker. The practi- 
cal filament was finally found in the 
fiber growing just under the outside 
hard surface of a certain bamboo. 


Metal Filament 


Edison also did a great deal of work 
with metal filaments, similar to those 
used at present. Among the early 
metals experimented with consider- 
ably was platinum and alloys. Prom- 
inent among the difficulties encount- 
the liability of platinum, 
when that metal was tried, to melt 
under the intense heat of the elec- 
tric current, and the tendency of car- 
bon, when employed, gradually to be- 
come dissipated under the combined 
action of gases and the electric cur- 
rent. 


ered was 


He tried regulating the current 
with platinum through levers and dia- 
phragms, but the expansion and con- 
traction of the platinum destroyed the 
fine adjustment of these devices and 
they became worthless. Many forms 
of spirals of platinum and alloys were 
tried, also Oosmium-iridium, from which 
he obtained some success. But Edison 
found that when metallic conductors 
that fuse at high temperature are ex- 
posed to a high temperature near their 
melting point in air for several hours 


a current of electrictv 
through them then allowed to 
the metal is found to be rup- 
tured, and under the microscope are 
revealed myriads of cracks, many of 
which reach nearly to the center of 
the wire. They also lose weight. These 
faults lowered their resistance and were 
fatal to their lasting qualities. 

It seemed then that all his work so 
far had been futile, but success grew 
out of failure. This very thing in- 
duced him to attempt intercepting the 
deteriorating effect of atmospheric ac- 
tion, which resulted in the vacuum 
bulb. Coincident with this discovery 
it dawned upon him that it was neces- 
sary to employ substances with high 
ohmic resistance for filaments to im- 
prove the quality of the light. And so 
the first commercial carbon filament 
lamps were evolved, and later through 
various stages of research the other 
improved types up to the present 
modern Edison Mazda lamps. 

The next great problem that Edi- 
son attacked was a system of distri- 
bution. Prior to 1880 there was no 
method known by which large num- 
bers of electric lights of a power 
about equal to a gas burner could be 
operated practically over large areas. 

Edison paved the way to original 
scientific investigation in the lighting 
field, and this work is all being car- 
ried on in the research laboratories of 
the General Electric Co., Schenectady, 
N. Y. The technical skill employed 
to improve constantly electric lamps 
and lighting, embraces every phase of 
associated invention, design and manu- 
facture. 


by passing 
and 
cool, 


Practically every branch of 
science and engineering is represented 
in this great work of experimentation, 
testing and development. 
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Training in F oundry Work That is Worth While 


The Course at the University of Illinois Which Embraces the 
Science of Management as Well as the Practice of Casting Metals 


URING the last few years 
there has been much dis- 
cussion among the employers 
of technical graduates and 
those men who are at the head of the 
administration of the technical courses 
in the colleges and universities, as to the 
value of the training in shop practice 
given to the undergraduate student. 
The purpose of these courses, when 
first started almost 40 years ago, was 
to give the college course an air of 
practicality and afford the _ student 
some training in the elementary prin- 
ciples of shop work. Very few of the 
students entering the technical schools 
then had any acquaintance with shop 
principles and methods of manufacture, 
and it was necessary first to instill in 
their minds a knowledge of the ele- 


mentary shop practices. 
Because of the recent advance in trade 
and manual training teaching in the 


A paper read at the twentieth annual meet- 
ing of the American Foundrymen’s Association, 
Atlantic City, N. J., Sept. 28-Oct. 1. The 
authors, R. E. Kennedy and J. H. Hogue, are 
instructors in foundry and shop practice, Uni- 
versity of Illinois. 


VANS 
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secondary schools, and the changing de- 
mand of the employers of technical 
graduates, the question as to the advis- 
ability of changing, or entirely abandon- 
ing the work has arisen, and it has 
become a vital problem to the schools 
concerned. 

The question was aptly stated by Dr. 
W. F. M. Goss, past president of the 
American Society of Mechanical En- 
gineers, when he said “The time has 
come when the shop laboratory should 
cease to be content with a grade of 
work possible in a secondary school; its 
work should possess a quality and char- 
acter which is only possible in the en- 
vironment of the technical school. This 
implies that the work of the shop 
laboratories must be interrelated with 
that of other technical courses, that 
such laboratories must cease to use 
equipment which was purchased one or 
two decades ago, and that they must 
cease to be satisfied with methods of 
administration which, in actual shops, 
have already passed out of existence. 
If the shops are to mean anything worth 








FIG. 1~A TOOL ROOM FROM WHICH 


THE WORKMEN CAN OBTAIN THE RIGHT 


INVESTMENT FOR ANY PLANT 
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By R E Kennedy and J H Hogue 


while, they must not only respond to 
the great and significant changes which 
have been going on outside, but they 
must have their part in leading such 
changes. Their work must not stop 
with the routine; it must proceed to 
the development of research that new 
principles may be established.” 

With this problem before them, those 
in charge of the shop work at the Uni- 
versity of Illinois set about reorganizing 
the work and putting it on a basis 
where the student would derive the 
greatest benefit. Thus, not merely to 
develop skill in hand manipulation, but 
to develop those qualities needed in the 
executive rather than those needed by 
the molder, was the problem to be 
solved. 

To do this, the nature of the work 
had to be changed from mere teaching 
of manual training to instruction work 
showing the principles of modern shop 
organization. 

As the main object of the whole 
course in shop laboratory work is to 
teach the engineering students the prin- 


Af rl a ee 


TOOL WHEN NEEDED IS A PAYING 
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ciples of shop organization, the foundry 
and departments shop 
laboratories were reorganized on a com- 
mercial basis. A 
products were adopted 
manufacture, among which 
cylinder, eight horsepower 
gine. This engine was the first product 
developed and standardized. 


other of the 


number of standard 
for regular 
was a two- 


gasoline en- 


Orders are issued from the director's 
office for the erecting of a given num- 
ber of engines and each department re- 
individual order for the 
parts which it must manufacture. 


The method of instruction pursued in 


ceives its 


the departments of the shop laboratories 
necessary to carry out this plan can be 


explained by describing the work as 
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fix method their minds. 
It has proved to fact that the 
more time spent in demonstration, while 


the firmly in 


be a 
the 


reducing the actual working time of 


student, has resulted in an increase in 
the production of castings. 

In addition to the reading 
foundry practice, the students subscribe 
the leading 


zines and study the articles and adver- 


of notes on 


to one of foundry maga- 
insight 
into the methods used in the most mod- 


tisements. This gives them an 


ern shops and makes them familiar with 


the problems foundrymen are encoun- 


tering in their work. 
demonstrations and _ practice 
the that 


they have been completed, the students 


These 


periods so cover work when 
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functions performed by the | staff 
assistants may be noted in the chart, 
Fig. 12. To show the work accom- 
plished, the duties of each assistant will 
be considered in detail. 

The production assistant 
of the shop production, including the 
working forces and equipment. 
He is responsible for shop output. 

As the orders for castings are re- 
ceived, he enters these on his produc- 
tion sheet and announces the schedule 
for producing these castings. He issues 
the mecessary work orders in their 
proper order; that is, he first orders 
the preparing of the material for cores, 
if cores are to be used, then when this 
is ready, he issues the orders for mak- 


has charge 


shop 

















FIG. 2—WORK SCHEDULE 
assistant’s office should be a 
information needed f the 


tor 
scheduling its progress t 


The staff 


the 


followed in the foundry, with a descrip- 
tion of the 
ment. Al] 


foundry mechanical equip- 


departments, machine, pat- 


tern, forge and foundry, are working 


on the same 
has 


duction, 


neral plan, although each 


its own stinct problems of pro 


mech al efficiency and or 
ganization. 


The 


in foundry work 


preliminar vork of instruction 


vered by a series 


of demonstrations | lectures 
essential 
molding, Cc 
Immediately 


on 
features oi 

remaking ar 
after a 

one feature of the work 
the students are given yme 
which to do the actual 


een 
time 


work and 


pl ace 
planning of 


rh 
ign 


the 


BOARD 


where is 


FIG. 3 


gathered all SHOWING 


work and 
the shop 


can be organized into shop forces, and 


with the proper supervision carry on the 
work of 
Witl 


are di 


a producing foundry. 
this the 
ided into two general groups 


iff assistants 
roducing 


organization, students 


or executives. 
force. 


taff assistants are six in number: 
Production, 

Materials 

Mechanical. 

Standard practice. 

Accounting. 

Experimental. 


producing force is divided into 


ual groups of 
Molders. 
Coremakers. 
Cupola operators. 
Cleaning force. 


general plan and relation of the 


WOOD MILLING 
THE VARIATION OF 
SHOP LABORATORIES 


MACHINE COLUMN CASTING, 


WORK IN THE 


ing the cores. When the cores are on 
the stock the work 
the molder is issued. A work 
2, has been placed in the 
the assistant: on 
this is kept a record of the progress 
of the work. The work posted on this 
board is that which 
out in one week. 
All 


products 


order to 
schedule 


shelves, 
board, Fig. 


office of production 


should be turned 


foundry operations on regular 
and. definite 
the form of 
for the making 
of each core, core wire, mold, the mix- 
sand and work. 
cards gontain all 


relative to 


are standardized 


instructions are issued in 


instruction cards, Fig. 6, 


cupola 
the 
the 


ing of core 


These 


information 


necessary 
production 
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FIG. 4—-MUCH CAN BE DONE BY MOLDERS TO SO ARRANGE THEIR TOOLS THAT A MINIMUM AMOUNT OF TIME NEED 
BE SPENT IN REACHING AND PLACING THEM 





of that piece of work. In the case of occurs. This work of making instruc- long it should take. The progress 
a mold, it has the size of flask to be tion cards is performed by students, in board, when filled out, then is before 
used, the tools needed, the cores used, the manner described later under the the assistant as a picture of the way 
the place where it is to be worked, an heading of Standard Practice Assistant. his work is being performed. For each 
operation routine, and a standard time, With this detailed information, the pattern to be used there is placed in 
which is the time in which the piece production assistant knows in what the grooves of the board a block on 
should be made if no waste effort order the work should be made and how which the pattern number is stamped. 
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CORE RACK WHERE THE SETS OF CORES ARE ASSEMBLED FOR THE MOLDERS 
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Other blocks which indicate the dif- 
ferent core and molding operations are 
placed in the same groove. 
are made, this information is sent to 
the production office and colored tacks 
are placed in the blocks which indi- 
cate the state of work on that particular 
operation. With the information of this 
board before him, the 
assistant can _ intelligently 
orders for the making 
cores. 

He then gives to the materials and 
mechanical assistants the information as 
to when and where these cores or molds 
are to be made and they oversee the 
preparation so that when the 
or coremaker receives his work 


As the cores 


production 
issue 
of molds 


work 
and 


molder 
order 
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cleaning of castings, shifting his forces 
around to suit the needs of the work to 
be done. The standardization of such 
work as mixing core sands and cupola 
preparations, has proved to be an im- 
portant factor of success in this work 
of getting good product from compara- 
tively inexperienced workmen. This 
same _ principle standardization of 
materials could be employed to great 
advantage by many foundries which are 
at present doing the work by the old 
hit-or-miss method. 


of 


Advantages of System are Obvious 


The workmen, having finished their 
task, stamp-out on their work order 
cards and are given another work order, 
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of the shop or bettering the quality of 
the work. From these notes, he writes 
a report on conditions and gives 
recommendations for improvements. 

These reports are discussed and it is 
considered that the training derived 
from the making and discussion of them 
is one of the most beneficial results of 
the work in the shop laboratories. 

The material assistant performs the 
duties as outlined on the chart, Fig. 12. 
These duties, in detail, include the keep- 
ing of inventory records of materials, 
which outline the maximum and mini- 
mum quantities of materials to be kept 
on hand for use in the foundry. By the 
use of the record sheet, the assistant, at 
any time, has a knowledge of the 


his 
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FIG. 6—THE INSTRU( 


WORK 


TION 
TO BE 


IS 


card, he 
and 
the produ 
so that he 


to the 


proceeds to the assigned place 


finds readiness for 


molds, 


everything in 
of the 
can devote his whole energy 


work of 


tion cores or 


act coremaking or 


molding. 
As the cast are poured, sent to the 


cleaning room d then delivered, this 


rded on the board so 
at all 


ot each 


information is 1 
that the producti assistant 
times tell the stag f 
This 


to the production offi 


can 
progress 
casting. information is brought 
hia 
Ids 


ast- 


by the inspe 
ores and m 
and bad 


and 


who keeps track of the 
the 


cleaned 


and of 
poured, 


made 


gor 


ings delivered. 


The production assistant also has charge 
of the of the 


operation cupola and 


CARDS SHOW 
PERFORMED 





HOW THE 


A time 


FIG. 7—RECORD OF TIME STUDY 


study of a simple operation often brings to light many 


things to be corrected in the shop practice. 


and when they proceed to this 
should find their 
waiting for them. 

This method of work forcibly im- 
presses on the student the benefits to be 
derived from a_ well-defined 
the work done, 
it is to be made and when, show- 


work they 


materials and _ tools 


plan of 


knowing be 


how is to 
where 
ing thi 


wi rk 


difference between planning the 
advance and attacking the same 


without consideration 


as to methods to 
be used. 


The 


time he 


production the 


makes 
notes of all, conditions of shop operation 
or 


assistant, during 


is holding that positior 


methods coming under his super- 


vision, which may be changed or elim- 


inated, thereby increasing the efficiency 


amount of stock on hand, and when this 
stock is reduced to the minimum quan- 
tity, he orders a new supply. In 
ordering he obtains his information as 
to specifications from the record sheet 
on which is outlined the place of pur- 
chase, analysis or quality, etc. 
the production assistant the materials 
assistant receives a record of the molds 
and cores to be made, where they are 
be made and when. With this in- 
formation in hand, it is his duty to see 
that the molders have all their supplies 
brought to them, such as cores, graphite, 
parting compound, nails, etc. He has 
charge of the mixing of the core sands 
cutting of core and 
he the 


Irom 


to 


and 
coremakers 


wires rods 


these supplies to 
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FIG. 8—BRASS FURNACE AND FLOOR OF BRASS MOLDS 


when needed. The instruction cards in- 
dicate the kind of core sand needed 
for each core and these sands are 
mixed according to the standard pre- 
pared, eliminating the usual guessing as 


to the amounts of sand, binder and 
water. 

The materials assistant’s work puts 
before the student the importance of 


knowing the amount of stock on hand, 
the danger of having materials out of 
stock, the loss in money to the plant 
when keeping in stock such large sup- 
plies of certain materials because the 
information as to the amount used in a 
given period of time is not known. 
The duties of the mechanical assistant 
of the maintenance, in = an 
efficient condition, of all shop tools, ma- 
chinery and equipment. He has charge 
of the tool room and is its attendant, 


consist 


over-seeing the care of the tools kept in 
this tool room. He has on record a 
list of all with the condition in 
each tool must be kept to be 
efficient. This record is called the tool 
standard and tells when to repair or to 
discard and replace tools. It is his duty 
to oversee the oiling of machinery, 
repairing broken parts, or recommend- 
ing the purchase of new equipment. The 
flask upkeep comes under his supervis- 
ion and he sees that the flasks and 
boards are repaired or replaced. Sim- 
ilarly to the materials assistant, the me- 


tools, 
which 


chanical assistant receives the notice of 
molds and cores to be made and he pre- 
pares the tools and mechanical equip- 
ment needed. It is his duty to keep the 
molders supplied with the right flasks, 
and The coremaker is 
plates needed 


boards tools. 


furnished with the and 














FIG. 9—-THIS CORE BENCH ARRANGEMENT 
THE COREMAKERS TO TURN 
AMOUNT OF 


ALLOWS 
A LARGE 
TIME 


OUT 
WORK IN A GIVEN 


necessary tools for the be 
worked. 

For the mechanical assistant to know 
what tools are needed, he must consult 
the instruction card, on which is re- 
corded all tools, size and kind of flasks, 
plates, or machines needed for the work. 

By the co-operation these three 
assistants, the work is all planned in 
advance, eliminating the trouble so often 
encountered, when, without planning, a 
job is started, and then an endless suc- 
cession of delays are met, with the con- 
sequent loss of several men’s time while 
waiting for flasks to be brought in, 
cores to be hunted, tools needed but not 
to be found, and many more difficulties 
of the same kind. 

This brings to the students’ attention 
the value of planning and preparation 


in a real, practical demonstration. They 


job to 


of 

















FIG. 10—THE ADVANTAGES TO BE GAINED BY THE USE OF THE DIFFERENT TYPES OF MOLDING MACHINES 
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see, when they do not perform their 


loss of time of 


part, the 
other 


consequent 
and the 
impressed 


men result is more 


oughly on their minds 
by any other method. 

The the 
assistant, title 


the standardizing the 


work of 
the 
of 


standard practice 


indicates, involves 


as 


work shop 
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mation required, such as _ position of 


gates, venting, setting of cores, etc. 
instruction card 


Therefore, a finished 


not only tells the workman how to do a 
piece of work, but it gives the assistants 
the information 
all tools 


production 


necessary to prepare 
tells the 


long a given 


and it 
how 


and materials 


assistant 
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men working on same piece 


of worl Care is 


to 


study the 


job | SCcoveT best operati n 


routine and the time 
the 
necessary 
The 
ful 


operation 


needed t per form 
necessal 


tool 


studies 


routine items, 
ind 
y Cc mplete d, 


the 


materials 


sketch is | ed on card 


routine ritten and then 


the The 


heavy cards and 


prints are made 
prints 
filed 
to be 

This 
work 


tracing 
are pasted 


away in the st assistant’s 
issued as needec \ the 
is the 


For 


instruction 


treatment 

miscellane: work, a 
porary card is 
the 


g1\ 


infor 


written, 


ing estimated time and other 
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tem- 








ALUMINUM CASTINGS MADE BY 


FIRST WEEK’S SHOP WORK 


piece of work should take and the order 
of operation routine. 

This of 
study has proven to be of 
to the 
they perform, 


work investigation and time 


more value 
wi rk 


as they find that because 


students than any other 


certain work has always been performed 


in a certain way in the past is no rea- 
son why it should continue to be made 
that 


ing 


Way. 


before him that 


of 


the idea 


better 


probably 


there is a way doing the 


The student is always keep- 
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work there are always new mechanical 
problems to be investigated and solved. 
These are in ordinary 
plants by men whose time is supposed 
to be spent in the regular work of pro- 
duction. The best equipped and most 
modern concerns have specially trained 
men in a separate department whose 
duty it is to investigate and test 
methods, 


slowly solved 


sole 
new machines and materials. 
The foundry has an unlimited 
of such problems and the experimental 
assistants are given lectures 
of these possibilities, and are then set 
to work on particular problems relating 
to this shop. Experiments and tests are 
made by the students on such subjects 
metal for and 
refractories, core sand 
binders and sands, and on labor saving 
machines. 3y carefully the 
results of the tests and recording the 
data obtained, much benefit is gained in 
the performance of this work. 


number 


on some 


as mixtures brass iron 


castings, cupola 


analyzing 


The work of the accounting assistant 
includes the care of the inventory rec- 
ords, recording the labor and materials 
cost on the different orders, and assign- 
ing overhead charges to these orders. 
He obtains the labor cost from the work 
order cards, and the materials cost from 
the information records of the materials 
assistant. 

All the. staff make a _ re- 
port on the conditions that come under 
think 
for the 

changes are 
While the in- 
troduction of shop management prin- 
ciples is the main object of the work, 
the of a well planned layout 
shop equipment has_ been 


assistants 


they 


methods 


their observation, which 
be bettered and their 
of these 


set forth in this report. 


can 


accomplishment 


of 
emphasized 


use 
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12—OUTLINE OF THE 


OPERATING 


ORGANIZATION OF THE SHOP 


LABORATORIES 


the executive vork is 
specialization of the 


cializatio1 


work and that he should make the 


thorough possible de- 
the 


the -student 


most study to 


termine most This is 
and an- 


himself 


manufacturing 


efficient way. 
to think 


conditions 


training 


working 
to the 


aly Z\ 
Due 


1or 


nature of 


duties of 


necessary in 
the 


any manufacturing plant as the 


workman 


and have’ been 


be installed 


features 
CC vuld 
many shops. 


many novel 


worked out, which 
with profit by 

A need was felt for a well-equipped 
tool to the small 


tools, commonly used in a foundry. One 


room in which store 
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of the greatest sources of lost time in 
foundry operation is caused the 
workman not having the proper tool and 


by 


he either does the work with a less 
efficient tool, or if the proper tool is 
supposed to be around, he will spend a 
long time hunting it. The workman 
will seldom supply himself with a full 
set of tools, because some are needed 
so seldom that he thinks he can get 
along without them. But there are 
times when he needs one or more of 


This 


pro- 


these and he does not have them. 
tool room, shown in Fig. 1, 
vides a storage place for riddles, ram- 


alse ) 


mers and shovels, which, as a general 
rule, have to stand all kind of abuse 
because no definite storage place is 
provided. 
How Tools Are Maintained 

The tool trays stored in the tool 
room are filled with sets of tools called 
for on the instruction cards and these 


are set on the molding and core benches 
as shown in Figs. 4 and 9. Odd tools 
are checked out by the workmen on the 
check system. When 
these they are 
spected by the tool room attendant, and 
any needing repair or replacing are set 
aside and turned over to the mechanical 


ordinary brass 


tools are returned in- 


assistant. 
Two of the 
vices designed and put into use in this 


biggest labor-saving de- 
shop are the molding and core benches 
shown in Figs. 4 and 9. These benches 
were designed with a view of having a 
place tool and all 
materials, and to have each thing within 
the easiest and a 


most convenient place for replacing. By 


for every necessary 


reaching distance, 
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this 


arrangement and the following of 

the standard operation routines, prac- 

tically all of the waste or lost effort, 

so common in bench molding and core- 
making, is eliminated. 

The principle of the arrangement of 


the core benches, Fig.9,is similar to that 


of the molding benches. The hopper holds 
sand, thus allowing 
to the 


bench at one time and yet to prevent it 


a large quantity of 


a large amount to be delivered 


from being spread out in the way of the 


workman. The standard tool tray is 
placed at the right for convenience in 
reaching the tools. Being tilted, the 
tools can be easily seen and _ reached. 
\t the left is the wire and rod box, 
off the working surface of the bench, 


vet easily reached. 
These boxes of bent wires are brought 
from the stock room as ordered by the 


materials assistant. The empty plates 
are stacked on the lower shelf of the 
bench, while the small side shelf is 
used as a support for the core plate 
when being filled. 

For cleaning the core boxes there is 
a waste holder for holding the kero- 
sene-soaked waste with which to clean 


the box, and a compressed air hose with 


an attached blow gun for blowing out 
the dirt. The strike-off has its holder 
on the sand hopper directly in front of 
the worker. Easy of access, it can be 
replaced by throwing it into place. The 
instruction card holder is so placed that 
the card can he easily read by the 
worker. 

3y this arrangement of the bench, 


the coremaker has and keeps each thing 
in its place and loses no time in hunt- 
ing for the tools, plate or wires needed. 


Shrinkage Cracks in Stee 


HRINKAGE cracks in steel 
castings constitute a com- 
mon defect of steel foun- 
dry operations. The cause 
of shrinkage cracks is the same for 
all castings, but their locations are 


never identical, owing to the varying 
of different 
unusual to 
pattern for a period of several months 


sections. It is not 


from 


forms 


make castings one 
without being troubled by this defect, 
yet suddenly all of the castings from 


one heat will develop these cracks. 
If it were possible to prevent steel 
from expanding or contracting, this 
difficulty would be overcome, but 
since this is beyond control, the al- 
ternative must be accepted and this 


phenomenon must be contended with, 
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namely, the contraction of the steel 
after the mold is filled To reduce 
these defects or to eliminate them 
entirely, every effort should be made 
to prevent setting up solid walls that 
will cause the metal either to stretch 
or crack when the force of contrac- 
on is brought to bear on the walls 
of the molds 

Numerous appliances, devices, etc., 
are resorted t vere e this de- 
fect, including the use of brackets 
chills, tie bars, the use sawdust 0: 
cinders in cores intaining the 
metal at at ! temperature when 
pouring and keeping it as low in 
sulphur as possible, as too high a per- 
centage of the latter element is one 
of the common causes leading to 


Long castings with 


will 


shrinkage cracks. 


ribs. flanges or lugs 


attached 
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His whole time, for this reason, can be 

devoted to doing the actual productive 
work of coremaking. 

The oven equipment consists of one 

large truck oven, heated with an oil 


burner, and one portable, gas-fired oven. 


When the small cores are taken out of 
the oven they are set on the ncarby 
cooling shelves of the rack, shown in 
Fig. 5. The upper shelves are devoted 
to stock core storage. As the orders 
are made up for the different molders, 
the cores are placed on trays, shown 


on the molding benches, Fig. 4. 


and are 


taken by the materials assistant to the 
molding benches or floors when they 
are to be used. 
Patterns Fitted for Squeezers 

Some of the machines in use are 
shown in Fig. 10. The greater per- 
centage of the standard patterns are 
htted up. for squeezer machine work, 
although the flywheels, pistons and 


similar work, are made on the stripping 
plate and roll-over machines. 

The melting equipment consists of two 
Whiting cupolas and a Hawley-Schwartz 
brass furnace. A 5-ton Whiting crane 
commands the entire molding floor space. 
Figs. 11 and 3 show some of the large 
and small work which can be turned out 
by the students after a short period of 
instructions if the 


the efficient 


work is administered 


in most way. 


The ideal of the instructional work is 


to convey on the student a knowledge 
of the best methods of foundry prac- 
tice, to give him the ability to dis- 


tinguish between good and bad practice, 
to instill mind the methods 
used to investigate shop performances. 


and in: his 


Castings 


crack if the sulphur is not well under 


0.05 per cent in basic steel, regardless 
of the fact that other properties and 
conditions may b favorable to the 
elimination of this defect. While the 
various causes leading to shrinkage 


cracks are well-known to the man- 


ement of steel foundries, neverthe- 


ss this will not eliminate losses from 


his cause until a knowledge of the 
cause of shrinkage cracks is im- 
parted to all of the men nstituting 
the organization. The success in keep- 
ing down shrinkage cracks is based 
upon the training of the men who 
re directly re nsible for the de- 
velopment of this defect. Each cast- 
ing presents a different problem, as 
the thickness of metal and the lack 


of uniformity in section will change 


the location of these cracks in one 


412 


casting as compared with another of 
an entirely different form. To 
the shop force in eliminating difficul- 
this the 
sense of the employes is a contribut- 
of no little 
Theory and practice combined, as well 


train 


ties from cause, common 


ing factor importance. 
as previous experience, likewise should 
be taken into consideration. It 
unusual to stop cracking in one part 
of a casting, only to have this defect 
develop in another part of the same 
piece. This, however, 
prove discouraging, as it indicates that 
proper methods are taken to 
prevent these defects. law of 
the segregation of 
recognized as being closely allied to 
the causes underlying the formation 
of shrinkage cracks. Segregation will 
cause the formation of shrinkage 
cracks on the outside surface of 
many castings. 

The free use of chills is recom- 
mended, as they will reduce this de- 
fect by controlling the cooling to a 
greater extent than the use of brack- 
ets. Unless efforts are made to pre- 
vent the employment of chills that 
are too large or heavy, or which ex- 
tend over onto the junction of heavy 
and light sections, the chills will in- 
crease the tendency to crack. If the 


is not 


should not 
being 
The 


metals should be 
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chill is too large, it will cause shrink- 
age cracks at the point of the chilled 
This is caused by the too rapid 
contraction of the casting directly un- 
derneath the face of the chill. When 
the chill is of the proper thickness, it 
causes the heavy part of the casting 
to pass through the first stage of 
contraction, imparting to the metal 
sufficient strength to meet the stresses 
caused by passing through the first 
cooling stage. Stresses in the chilled 
parts of steel castings are eliminated 
when the proper chills are employed. 
The chills will absorb heat from the 
until they reach a _ tempera- 
ture of 1,400 degrees Fahr., and on 
cooling with the casting all stresses 
should be relieved as the casting 
strains are released by what prac- 
tically constitutes annealing at this 
temperature. The use of chills is re- 
sorted to for the purpose of reduc- 
ing the size of feeders on many cast- 
ings. The chills are inserted in the 
molds over lugs and flanges that have 
light, thin sections on top. A chill 
should be of sufficient size to set the 
heavy section of metal before the 
metal in the lighter section has left 
its fluid state. In this way fluid steel 
will be carried to the chilled part and 
other fluid steel will be drawn from 


face. 


casting 
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the feeder to replace metal taken 
from the lighter section. Another 
reason why the chill is to be favored 
in place of the use of brackets is 
that the chill will fall out of the 
mold when the casting is shaken-out, 
whereas the brackets to be 
chipped off. 

Improper 


have 


gating also is frequently 
the cause of shrinkage cracks, forming 
hot spots in line with the flow of 
metal. If a flat casting is gated in 
the center and the metal is forced in 
one direction, causing the sand to 
absorb and retain heat in this section 
of the mold, thereby causing a hot 
spot in the casting resulting in a 
shrinkage crack, it can be attributed 
to the remainder of the casting cool- 
ing and contracting in advance of the 
center of the hot section. To further 
illustrate this point, an I-beam sec- 
tion will be considered, which is gated 
in the center of the web. If poured in 
this way, the casting will be liable 
to crack, as the flanges will resist con- 
traction and the center will be weak- 
ened by the higher temperature of 
the metal due to the method of gating 
in the web, and this part of the sec- 
tion would lack the strength to with- 
stand contraction and the crushing of 
the sand walls on the casting’s flanges. 


Standardizing Air Furnace Practice 
By A L Pollard 


HE 


has 


AIR furnace of today 
been developed by 
years of patient en- 
deavor on the part of mal- 
_leable founders. It has 
a stage improvement 
must be very and must 
year by year diminishing returns in 
added efficiency, or new methods and 
The 


scientific study and standardization of 


many 


now reached 
where either 


slow show 


materials must be discovered. 
what has been already developed, for 
the 


the most part empirically, will be 
f the 


guide to the 
future. 
The alt 


has been «i 


improvements of 


furnace has survived and 


eloped to its present form 
by reason its fitness under condi 
which, by 


for the 


tions as they actually are, 


the way, is the highest reason 
Its inefficiencies 


deal is 


must melt quickly, 


survival of anything. 


may be deplore’, but a great 


asked from it. 


must be not too high in first cost 


and must in addition, be adaptable to a 


considerably wide ranse of capacity. 


With the 
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data now vailable, there 


is no reason why a furnace cannot 
be constructed which will work ex- 
actly the same every day under the 
same general conditions. The design 
is the first consideration. One dimen- 
sion is limited, namely, the width. The 
furnace must be narrow enough to 
permit easy skimming as well as to 
allow the construction of easily sup- 
This width is ap- 
proximately 7 feet inside. The design 
to six main points, 


ported bungs. 


is then confined 


as follows: 


Length of hearth. 
Depth of bath. 
3—Length of firebox. 
—Height of roof. 
5—Opening at neck. 
6—Wall thicknesses. 


The length of hearth and depth of 
bath are 


sign 


mutually dependent. To de- 


furnace of any _ particular 


capacity, we may start with an aver- 
age bath of 6 inches, which will give 
us quick other 


dept! will 


melting, or of some 


such as 10 inches, which 
cive us slower melting and somewhat 
colde ! the 


writer depth of 8 


iron. For average practice 


recommends a 
With the tonnage, width and 
matter of arith- 


inches. 


depth given, it is a 


metic to determine the 
hearth. 

The furnace hearth should be deep- 
est just in front of the bridge wall 
where the heat is most intense, and 
shallow at the neck where melting 
is much slower. The tap hole, of 
course, is located at the deepest point 


of the hearth. 


length of 


The grate area is a factor of much 
importance and is entirely a matter 
of experience. This area can be de- 
termined in two ways. It has been 
found that the ratio of grate area to 
hearth area should, generally speaking, 
be about 1 to 4. 

\lso, since the melting ratio is 1 to 3 
or better under forced draft, and since 
we should burn about 50 pounds of 
coal per square foot per hour, we 
can calculate the area in this way. If 
we should consider natural draft, we 
would, assume only 30 pounds of coal 
per square foot per hour and a fuel 
of 1 to 2%. With forced draft 
we would obtain a melting speed for 
a 10-ton furnace of about 4% hours. 
Natural draft would be much slower. 
The must be high enough to 


ratio 


roof 
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allow free passage of the flame when 
the furnace is charged with cold-stock. 
In a 10-ton furnace this will be about 
3 feet 6 inches at the deepest point. 
The roof should be no higher than 
necessary, as the most effective heat- 
ing factor is in radiation from it. Also, 
it has been shown that gases are most 
effective in heating when moving at 
a high velocity. Obviously, the lower 
the roof, the greater this will be. The 
roof should be as nearly flat as pos- 
sible, sloping gently down at the back. 
There is absolutely no advantage in 
the weirdly curved and indented roofs 
which some old furnaces have. 

The opening at the neck is a point 
of great importance. It must be just 
right for successful operation. It is 
entirely dependent upon the volume of 
gases passing through the furnace and 
upon the draft. This opening, in a 
10-ton furnace should be about 3 
square feet in area, but it should be 
adjusted as conditions of draft vary 
to always give a slight back pressure 
in the furnace. In other words, the 
total pressure of gases at this point 
should slightly overbalance the suc- 
tion from the stack. Of course, in a 
natural draft furnace, this relation 
cannot be maintained, and _ conse- 
quently little or no air can be ad- 
mitted over the bridge wall. The 
necessity for this back pressure is due 
to the fact that unless there is an 
appreciable pressure, a large amount 
of air is sucked in through the doors 
and roof, which tends to cool the fur- 
nace and greatly lower its efficiency. 

The furnace walls may be either 9 
or 13 inches in thickness. Thirteen 
inches is best and most economical. 
Less heat is conducted through them 
and at the slag line the inner 4 inches 
can be removed and replaced without 
disturbing the entire wall. 

The possibilities for improvement 
in air furnace construction open an 
interesting subject speculation. 
The disadvantages of the furnace may 
be briefly summarized as follows: 


for 


1—Exhausting labor of firing and skimming. 
2—Large amount of heat lost in waste gases. 
3—Large amount of heat lost through bungs. 
The labor of firing has long been a 
difficult point in air furnace practice. 
It is difficult to get and keep good 
firemen. There are only three ways 
out of this difficulty, considering coal 
One is, the 
hearth regenera- 


as fuel. utilization of 
open 


tion, 


furnace with 
not 
the 


Some 


which we are considering 


here. Another is in use of auto- 


matic stokers. furnaces are 
equipped with these, which are giving 
satisfaction, but there is opportunity 
for much The 
believes that by far most 
nomical and best 


air furnaces is in 


improvement. writer 
the 
method of 


the 


eco- 
firing 


use of auto- 
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matic stokers. A third method is by 
the use of pulverized fuel. This seems 
to offer possibilities, but it necessi- 


tates a large investment in equip- 
ment. 
Concerning the heat lost in waste 


gases, unless we consider the open 
hearth, there is absolutely no oppor- 
tunity for improvement in the 
nace itself. 


In order to 


fur- 


attain a melting tem- 


perature in the furnace it is necessary 
that waste gases leave the furnace at 
that temperature. The waste heat 


boiler offers a good method of utiliz- 
ing this lost heat, but this is outside 
our present discussion. 
The heat lost through 
is difficult to overcome. 


bungs also 
Under pres- 
ent practice, where removable bungs 
are in use, the thickness cannot be 
much increased, as it is necessary to 
keep all parts of the brick, through 


which the resultant pressure line 
passes, below the softening tempera- 
ture of the brick used. The only 


improvement that the writer can sug- 
gest is to make the roof permanent 
and suspend it from one or more 
points between the skewbacks. This, 
of course, would necessitate charging 
from side doors. 
Furnace operation 
mixture of pig iron, sprue, scrap, etc. 
This, a matter of mystery, 
is perhaps the simplest part of furnace 
operation; however, for best results 
it must be done along scientific lines. 
Having the analysis of the various 
materials, knowing what we desire to 
do, and with data from a few heats 
showing what elements are oxidized 
and to what extent, it is then a simple 


starts with the 


so long 
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matter to make the mixture. The 
decision as to the final analysis of the 
heat is very important. It will- de- 
pend largely upon the class of work. 
The writer’s opinion is that the proper 
analysis should be about 2.50 per 
cent carbon and as much silicon as 
the heaviest section will carry without 
precipitating graphite. 

The really difficult part of air fur- 
nace operation is in burning the 
proper amount of coal and adjusting 
the draft. Improper draft is the most 
frequent cause of failure. This sub- 
ject is simple in theory, but seems to 
be difficult in practice. Starting with 
a properly designed furnace and a 
certain charge, we can find the amount 
of coal which should be burned. This 
amount of coal should then be shov- 
eled in, at frequent intervals. Air 
enough should be admitted under the 
grate to burn all the coal with a 
somewhat smoky flame and air enough 
should be admitted over the bridge 
wall to burn the fire box gases with 
a clear flame. Next, the opening at 
the neck should be adjusted to give 
a slight back pressure. The back 
pressure is right when the flame 
just tends to shoot out from the fur- 
nace openings. 

If the malleable business is to be 
standardized on a basis of high quality 
we must know exactly what we desire 
to do and then do it in a thoroughly 
scientific manner. It is quite pos- 
sible to have every heat poured of the 
right analysis and at the right tem- 
perature arid this should be our con- 
stant aim. Proper annealing is so 
difficult that we canndt afford to com- 
plicate it by poor furnace operation. 


Checker Design for Open-Hearths 


By W A Janssen 


LMOST simultaneous with 
the announcement of the 
discovery of making steel 
by the converter process by 
Sir Henry Bessemer,’ in. 1856, the 
Martin brothers, in France, were at- 
tempting to make steel in a reverber- 
atory furnace. Their efforts to make 
steel of medium carbon content by 


the melting of pig iron and low car- 
bon wrought scrap were accompanied 


by failure due to their inability to 
obtain a temperature high enoug! 
for refining and maintaining fluidit 


while teeming. 
the regenerator 
chambers with their reverberatory fur- 
nace that 


It was not until they 
incorporated Siemens 
obtain 
temperatures sufficiently high to pro- 


they were able to 
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duce steel in an hearth furnace 
Thus the Siemens-Martin or 
open process which was des- 
tined to supplant gradually the maiden 
process for the manufacture of steel 
in large tonnages. The regenerators. 
then known as 


pers 


open 
began 
hearth 


as now, cham- 


were 
brick 


arrangement 


wherein 
checker-like for 
tercepting or conserving of heat from 
the hearth succeed- 
ing reversals, were to be used to heat 
the 
increased 


were piled in a 
the in- 


gases, which on 


incoming air and gas to insure 


flame temperature. 
That the regenerators were a neces 


sary adjunct was recognized, 


but not 
withstanding this, little thought or 
consideration was given to their d 
sign. It is only within the past de- 
cade that designers have realized the 


relatively low efficiency of open hearth 
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and have directed their ef- 
forts toward checker design to obtain 
maximum heat 
In the early 
furnace design, vertical checkers were 
placed directly underneath the hearth, 
the checker walls serving as supports 
for the hearth proper. 
has abandoned 
due to the the 
walls alternate 
sion and contraction during the peri- 
ods of heating and cooling. With this 
attenuated the checkers 
were almost inaccessible for 
repairs. With the 
pockets, wherein the particles which 
are 


furnaces 


conservation. 


days of open hearth 


This practice 


been almost entirely 


weakening of checker 


arising from expan- 


arrangement 
making 
addition of slag 


carried over mechanically with 
the outgoing gases are deposited by 
virtue of 
zontal checkers are 
ard practice. The 
and gas chambers, as designed for a 
furnace 


change of direction, hori- 
now almost stand- 
relative size of air 


using. producer gas as fuel, 
has always been a moot question. In 
general, it that 


proportions are in the“same ratio as 


may be said their 
air and 
This 


ted on 


the calorific capacity of gas 


t tal 
the 


heated 
cul 


moisture - free 


simultaneously 


capacity ratio is ¢: 


basis of air and 1S 


for the temperature gradient at which 
the 


enter 


regenerator and are 
the This 


they enter 


desired to hearth 
ratio is approximately that each vol- 
ume of requires 1%4 volumes ot 


gas 
air. The empirical volume of air and 
is about 1! 
however, is not 
about 


gas checker, therefore, 


to 1. This 
strictly adhered t 


ratio, 
inasmuch as 
10 per cent more air is used than is 
necessary for complete combustion 
the 


quite as high a temperature 


and need not be heated to 


gas 
Dimensions are Inter-Related 


Aside 


volumes, 


relative 
length 


important fac 


from 
the 
breadth and depth are 


accuracy of 
dependence ot 
design. In determining 
the 
travel to 


tors of 
regenerator in line 
the stack, it 
that the 


through at a slow 


leneth of 


gas must 


borne in mind gases mu 


pass velocity 
thereby assured of a 


outgoing gas 


cooling Oo! 


going to the stack and proper 
anne 

the 
the larger the cross 
the 


reduced the 


ing of the ing air and 


before enteri1 furnace. In other 
words, 
the 


the length, and 


sectiot 


and lower velocity, shorter 


more 
cross section a! the greater the 


velocitv. the greater must be th 
length. / 
length depending on 
18 or 20 


I 


checker tisfactory checker 
cross-section 

feet. he 
checker 
ageregate area of 


spaces, should be so 
the gas velocity be 


cross-section: 
area of the 


the 


whereby is meant 


the free air 


designed that 


not greater than 
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10 feet per second. 
must be 


The gas passages 
rather than small, as 
a safeguard against retardation of gas 
flow due to friction. It also must be 
that the area of these 
passages is constantly being reduced 
due to deposition of particles of slag, 
ore dust and other materials from the 
outgoing resulting in further 
frictional retardation due to the rough 
surfaces. 


large 


remembered 


gases 


With a knowledge of maximum gas 
temperature and the quantity and 
velocity thereof passing through the 
regenerator, the free passage area may 
With this 

amount of 
checker brick, 


the checker 


be readily determined. 
the 
the 
cross-section of 


calculated. 


in- 


formation and 


space 
the 


may be 


occupied by 


Checker Depth 

Aside 
section of 
of depth 
The 


aside 


the and 
checkers, t 
not be 
function of 


from 
the 
must 


cross- 


length 
he function 
lost sight of. 
chief checker depth, 
augmenting ideal 
section, is to the 


from cross- 
expedite low or 


travel of the incoming air 
the stack-like 


directly 


and gas 
draft effect 
proportional to 
If the checkers are made deep 
the incoming 
are forced by this natural draft 
to seek 


going 


because of 
which is 
depth. 
instead of — shallow, 
gases 
the hot places, and the out- 
gases to the 
the regenerator 
equalized throughout. 
In early designs, when the checkers 
were placed beneath the hearth the 
draft effect of the deep vertical re- 
generators greater than that of 
horizontal 
there is 
except the 
The che cker 
meant the aggregate volume occupied 
by filled and 


is referred to in 


find cool 
automatically, 
temperature is 


areas; 
thus, 


was 


the present-day long type 
wherein often no propelling 


uptakes. 
volume, 


Force. 


port 
whereby is 
free air spaces, 
per 


volume 


usually 
terms of ton of 
This 


portic yn 


furnace does 


capacity. 
that 
brick or 


design, 50 to 75 


not include the 


the flues underneath. 


above 
checker 
In earl feet 
of rated furnace capacity was 


consid red 


cubic 
per tor 
Present- 


sood practice. 


day design 


allows between 85 to 95 


cubic feet ton and in 
110 cubic feet It is 
the 

amount of 
the 
the 


Car- 


per 
instances, up to 
that 
iter 


one or two 


evident 
the 


the larger checkers 
will be the 
nserved the 


of the gases going to 


gre 


heat « and lowe 
temperature 


stack 


ried to 


This, however, might 
uch an extreme that the 


peratu of 


tem- 
the outgoing gases 
that of 
eliminating 


would 
be equal to 


| the in 
the propelling 
the cold gases seeking the 
areas In this, the 
maximum temperature would be so 
reduced as to be 


ming, 
thereb 

force of 
hot addition to 


much insufficient 
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for combustion. The 
refractories also would 
limit the building of abnormally large 
checkers even if they might be de- 
sirable. The chief function of 
regenerators is to conserve sufficient 
heat units of maximum temperature 
to heat the incoming air and gas to a 
temperature high enough for efficient 
flame combustion. The temperature 
of outgoing gases from a checker so 
designed will be about 300 to 500 
degrees Cent. 


efficient flame 


high cost of 


the 


Each designer has his own opinions 
regarding checker brick arrangement. 
The fundamental fact which must be 
borne in mind, however, is that the 
arrangement must be such as to offer 
a maximum area for absorption and 
a minimum retardation to gas flow. 
[In addition to this, the facility with 
which brick may be cleaned at the 
end of a campaign must be given con- 
sideration. In the 
which is 


old time 
still popular even 
today, wherein the brick were so laid 
as to produce’ both 
horizontal flues, it was 


arrange- 
ment 


vertical and 
almost always 
remove all 
the end of a 
much 
crease repair costs. 


necessary to brick for 
cleaning at 


resulting in 


campaign, 
breakage and _in- 
When the bricks 
are laid to produce either vertical or 
horizontal flues, the flue 
boiler flue brush at 
the end of a campaign, thereby elim- 
inating brick removal. 


may be 


cleaned with a 


Silica Brick Checkers 


It has long been the practite to use 
fire brick for checkers. During the 
past few years the use of silica brick, 
because of their increased conductiv- 
into favor. The first 
cost of silica brick is higher, but the 
gain in efficiency and 

The 


installation in 


ity, has come 


economy war- 


rants their use. writer has in 


mind an 
checker from which 
2,500 heats were tapped before it be- 
came necessary to replace the brick, 
except the first two top 
the end of a campaign. 
designers 


which silica 


brick were used, 


courses, at 
Some furnace 
standard brick 
shapes, others have designed and pat- 


have used 
ented special shapes and others have 
designed brick on a 
conditions. 


basis of thermal 


During the past few 
the technical press 
the results of the investigators, Quen 
Wolodigne the 


heat conductivity of gas permeability 


years. there 


have appeared in 


eau, and Osann, on 


of commercial refractory materials. 


Unfortunately their investigations 
were conducted under laboratory con- 
ditions and at temperatures consider- 
ably lower than actual furnace work 
ing conditions. Their results seem 
certainty that the 


temperature at which brick are burned 


to indicate with 
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influences the heat conductivity, that 
is, the higher the burning tempera- 
ture the greater is the conductivity. 


Even though a correct burning tem- 
perature might be attained, it would 
be difficult to exact such requirements 
from a brick maker. It also was found 
that conductivity increases with tem- 
perature. The maximum temperature 
of the checkers, in 
known until the furnace is in actual 
operation. To design a brick to with- 
stand this temperature might neces- 
sitate the specification of a_ special 
mixture which might offset the de- 
sired burning temperature. With a 
specific knowledge of the conductivity 


general, is un- 


TAE FOUNDRY 


of the various refractory materials and 


the amount of heat must be 
conserved brick 
of ideal dimensions, which undoubted- 
ly would be smaller than a commer- 
brick, The 
efficient conductivity of the ideal brick 
would be influenced by the 
action of carbon monoxide on the iron 


which 


between reversals, a 


cial might be designed. 


reducing 


content of the brick mixture and by 


the carbon deposition due to gas 
permeability in the heart of the brick. 
The gas permeability and carbon 
deposition, in all probability, are the 


checker brick 
All of these theoretical 
considerations would seem to indicate 


fundamental causes of 


deterioration. 
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that the ideal checker brick would be 
smaller in than 
The advantages 
which they might have are offset by 
decreased life, increased cost of man- 
ufacture, and 
The 
more frequent replacement of checker 


cross - section those 


of present practice. 


breakage in 
life 


handling. 


decreased would necessitate 


brick and would increase repair cost. 


Of equal importance with checker 
design is the proper dependent de- 
sign of ports, sewers for incoming 
gas and air, and flue to the stack. 


They must all be designed to permit 
a free and uniform passage of air and 
the desired velocity through- 
entire of the 


gas at 


out the area checkers. 


The Metamorphosis of the Foundry 


HERE are certain tendencies 
characteristic of this era of 
efficiency that we, as foun- 
drymen, should consider in 
fashion. Shops where 

cast and 

tremendously concerned in the present 


sober-minded 


metals are are should be 
wide-spread movement for the highest 
industrial development. It may per- 
haps be truthfully stated that 
dries have even now more knowledge 
to acquire in the attainment of 
efficient operation and the intelligent 
selling of their product than do many 


foun- 


other manufacturing businesses. Foun- 
dries have made vast progress in the 


past two decades. We _ still have 
much to learn from more _ highly 
developed lines of industry. Time 
was in our own recollection when 


molding methods were of the crudest; 
when fractures governed the purchase 
of pig 
largely 


iron; when mixtures were 


matters of guesswork and 
superstition and when foremen were 
with much thought as to 


height 


selected 
their 
development. 


imposing and muscular 


In adapting ourselves to our now 
higher plane of thought 
and deed, and in properly striving for 
the 
along 
Human 
nature is such a peculiar attribute that 


recognized 
the greatest efficiency, I venture 
that 
conservative 


suggestion we proceed 


sane, lines. 
it frequently urges us to go from one 
to the other extreme. There seems to 
risk that 
for 


me some we may carry our 


measures efficient operation too 


far, if we do not make careful analyses 


of causes and effects. Specialization 


may be overdone and can do great 


injury to plants and workmen if not 
skillfully kept in proper bounds. It is 
essential that the 
development of workmen as 


we keep in mind 


highest 


By R A Bull 


well as of machines, and avoid mak- 
ing these terms synonymous. If we 


do not, we will surely and justly suffer 
from a dearth of 
was 


skilled mechanics. I 


once informed of a workman 


whose sole task consisted of pressing 


the treadle of a machine with his 





Presidential Address 


The annual business session of 
the American Foundrymen’s Asso- 
ctation, which took place at the 
Hotel Traymore, Atlantic City, N. 
J., on Wednesday evening, Sept. 29, 
in connection with the convention 
of the allied foundry organizations, 
was noteworthy on account of the 
Splendid address of the retiring 
president, R. A. Bull, manager of 
production, Commonwealth Steel 
Co., Granite City, Ill. 

The address contained an illum- 
inating account of the activities of 
the American Foundrymen’s Asso- 
citation during the past year, which 
clearly indicates the scope and value 
of the work carried on by this great 
organisation. Mr. Bull, however, 
by no means confined himself to the 
immediate affairs of the organiza- 
tion of which he ts the head, but 
presented, tn addition, a masterly 
analysis of several of the most im- 











portant problems now facing the 
foundry business. In this respect, 
therefore, his address is of untver- 
sal interest, and inasmuch as our 
Space does not permit of its pub- 
lication in full, we are presenting 
mly those portions that deal with 
the casting industry as a whole. 
right foot. The operator's task grad 
ually gave him an abnormal develop- 
ment on one side of his body, and 
this was finally so apparent that it 
was regarded as a humorous matter, 
until the tragedy of the situation 


dawned on those who were responsible. 


The average workman of 


today 


that the manufacturer is con- 
stantly striving to displace men with 


The 


admit 


argues 


mechanism. progressive 


the 


plant 


owner will necessity for 


utilizing mechanical devices wherever 


these may profitably supersede man- 
ual labor, in order that he may meet 


competition. The intelligent buyer 
favors the mechanically produced art- 
icle, in the belief, in the main correct, 


But 
the whole trend of industrial progress 


that it is more accurately made. 


today for 
skilled mechanics in greatly diversified 


creates a greater need 


lines than ever before existed, and 
I think we want to take good care 
of our artisans and help to make 


them better ones. Further, we should, 
aggressively but tactfully do all that 
we can toward creating in our schools, 
a source of supply of intelligent crafts- 


men. We do not want to get rid of 
the skilled mechanic, but rather do 
we need to apply his trained hands 
and mind to work that they can best 
do, and to gradually develop him in 
all ways that may enable him to 
better himself and ourselves. Speci- 
alization is necessary, but it has its 
own limitations, if we give proper 
heed to our future need for skilled 
workmen as our processes develop, 
nd if we do not have solely in mind 
the immediate present 

In properly selecting employes with 
regard to especial fitness, and in main- 
taining such shop regulations as we 
believe will conduce to their mental, 
physical and moral well-being, I ven- 
ture to advise a more conservative 
attitude than sometimes exists. The 
most efficient organization cannot in 


my opinion be in that plant where the 
men are expected to be nervously 
their toes” 
while 


“on 
for every minute of time 


they are on duty, and where 
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there is not 
little things. constituted 
that he each day, 
whether he figuratively pulls the plant 
whistle or literally 
moments of 


reasonable tolerance in 
Man is so 
needs throughout 
wields a_ shovel, 


occasional partial relax- 


ation. And we act unwisely, and in- 
deed inefficiently in the final analysis, 
if we do not take into full account the 
human element in man, imperfect as 
it may be in many respects, but ever 
present, as it certainly is. 

This thought with respect to work- 
men impels me to hazard an expres- 
sion concerning foremen. It has late- 
ly seemed to me that many of us have 
maintained a rather unjust = and 
thoughtless attitude toward our foun- 
dry foremen and their assistants on 


the molding floor and in the core- 
room. Do we often stop to think of 


one of these except from the stand- 


point of the amount and quality of 


work he can get out of his men? 
Do we pause to consider the thank- 
lessness of the foundry foreman’s 
job, day in and day out? Have we 


often given him opportunity for hope 
that he may aspire to better things in 
this age when technical men are 
much in demand for higher executive 
positions in our Under 
ordinary circumstances when we need 
an assistant ‘foundry 
dependable 


business? 


foreman, 
skilled molder. 
Formerly when a superintendent was 
wanted, a head molding foreman of 
proved mechanical and executive abil- 
ity was often promoted. 


we 
select a 


Should Consider Service 


In later years not a few of the many 
ambitious from 


looked to 


fi TY 


technical graduates 
have 


likely 


suitable 


our colleges 


the 


happily 


foundries as places 


advancement, and a field for 


the application of their theoretical 
knowledge. We find good use for 
many such, but frequently along 
special lines that do not provide the 
closest knowledge of operations dis- 
tinctly peculiar to melting, molding 
and core-making. When we require 
an assistant for general plant super- 
vision, we are much more apt to select 
the young engineer than the foundry 


foreman, w is frequently left to the 


sand heap his own salvation until 
he gets too old for the job, and 
wearies of | undeniably annoying 
responsibilities 

Judging by lern methods of 
selection in prom: tion, the foreman 
should be give pportunities that 
he does not, accor r to my obse 
vation, at present e1 in some fot 
dries. And looking the situation 
from the viewpoint of « ient prod 
tion, I admit to being ie of those 
who yet strongly believe that actual 


experience in getting one’s own hands 
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into things, and the ability to per- 
sonally and satisfactorily perform op- 
erations that are given one to over- 
see are very important elements of 
preparation for executive work, not 
always essential, but invariably desir- 
able. I know from my limited experi- 
ence that wonders can be done along 
educational lines foremen of 
middle age who had the advantage of 
only a half-dozen years at school. A 


most creditable knowledge of mechan- 


with 


ical drawing can be acquired by such 
men, when it is tactfully presented, 
and the value of these foremen to 
the plant organization is thereby 
greatly increased with slight direct 
may well be disre- 
garded in consideration of the lasting 
benefits secured. 


expense, which 


The Consulting Specialist 


I have referred to efficiency as ap- 
plied to workman and foreman. A 
few comments concerning the con- 
sulting foundry specialist are apropos. 
That this individual has a legitimate 
function to perform in modern found- 
ing is granted by all who consider the 
matter impartially. There are persons 
whom has not supplied with 
that amplitude of patience needed for 
the performance or _ supervision of 
routine affairs, but whose ready per- 
ception, ability to develop possibilities 
in previously untried methods, and 
for analytical study of 
mechanical and scientific problems ad- 
mirably fit them experts to be 
engaged for working out special proc- 


nature 


temperament 


for 


esses, Or bringing to light obscure 
causes for trouble. It is well that 
such persons are available and it is 


not to that 
be jokingly referred to as 


doctors.” 


their discredit they may 
“efficiency 
Their greatest handicap 
seems to me to lie in themselves, and 
to be due to personnel. 

the 


among 


Expressing proposition plainly, 


there is these self-advertised 
exponents of efficiency, a regrettable 
number of pseudo-experts who have 
failed to make good at specific tasks 
in the foundry business, and who have 


entered the consulting field as promis- 


ing better returns to those who have 
the faculty of talking well and magni- 
fying the importance of their personal 
knowledge to credible foundrymen in 
difficulties. One of these individuals 
after half-hour’s hurried walk 
through a large foundry that he 
never v before, comfortably seated 
himself in the manager’s office and 
deliver himself of the definite state- 
ment that the foundry was being oper 
ated at 70 per cent of its efficiency. 
\nother rash gentleman publicly ad- 
vertises: “You get immediate results 


and begin at once to make savings o1 


fuel, material, etc., bettering the prod 
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uct 24 hours after consulting me. You 
make no experiments. Every foundry 
needs our facts, figures, and efficiency 
methods.” And still another, throw- 
ing self-effacement to the four winds 
is responsible for this astonishing 
printed notice: “If you are having 
foundry troubles consult me, the man 
who knows foundries A to Z. 
No what the question is, if 
it pertains to the foundry, I 
solve it and you money. There 
is absolutely nothing in connection 
with foundry work of. which I am not 
thoroughly master.” 

It is to be regretted that there is 
not universally among consulting men 
in this field that ethical point of view 
which exists among consulting experts 
in many other lines of endeavor and 
which serves to discredit exaggerat- 
difficult or impossible to 

We as foundrymen can 
advance our own interests and can be 
of service to those foundry experts 
who are of real help to us, and whom 
consequently we are glad to occasion- 
ally engage, by strongly discouraging 
absurd claims, and by warning the un- 
wary foundryman in trouble to beware 
of the personage who has 
it all. 


from 
matter 
can 
save 


ed claims, 
substantiate. 


learned 


The March of Progress 


During the present generation there 
have been such revolutions in the 
cost of production of cast metals of 
all kinds, that a brief story of this 
progress has all the interest of magic 
for its readers. Within the .recollec- 
some of my hearers aluminum, 
before the present war was 
quoted at 22c, sold for $90 per 
pound, and steel castings which now 
sell frequently at 3c per pound were 
never purchased 60 years ago for less 
than 12'%c‘per pound. 

Metallurgical processes have indeed 


tion of 
which 


wrought wonders in making available 
for man’s daily use, those ferrous and 
non-ferrous alloys which take definite 


form in molding sand. The develop- 


ment of the foundry is a most im- 
portant feature of the social and _ in- 
dustrial advancement of the human 


race. On the American continent, as 


in Europe, tyranny has been over- 
thrown in the past mainly by the use 
of castings in The 
venerated has its perman- 
ent shrine in Philadelphia, and which 
rang out in 1776 the that 
the American people hence- 
forth 

nation, 


various forms. 


bell which 


declaration 
would 
exist only as an independent 
born in a humble 
foundry and was literally cast three 


times 


was 
before its makers were 
qualities. Paul Revere 
in his own day achieved more fame in 
casting and 


satis- 
fied with its 


forming precious metals 


than in making his historic midnight 
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of 


ride. The beauty art, the senti- 
ment of commemorative objects, the 
utility of present day necessities of 
domestic and industrial life in 
enormous degree the products of the 
industry of we are. servants. 

The sand pile has indeed fulfilled a 
useful and honorable How 
can we doubt that in future years, the 
art of casting metals will make much 
in the 
Foundry \scientists were never before 


are 
which 


mission. 


greater strides’ than past? 


sO numerous and 


We 


very comprehensive knowledge of the 


so practical 


acquiring a 


as 
today. are rapidly 
peculiarities of the elements and their 
behavior when placed in combination 


with one another. Certain character- 
istics which they possess are today 
little understood, but the problems 


that remain unsolved are being vigor- 
ously attacked. 

the 
is that which 


One question which 
brains founders 
deter- 


now puzzles of 


and others may 
mine the cause and remedy for what 
is sometimes termed “ 
the decay of 
corrosive action. 


strain-disease’”’, 
metals apart from 
Another conun- 


or 
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found in the need for molds 
of permanent nature, in seeking which 
large sums have been expended, and 
profitably restricted 
fields. Who in the 
future we of 
eliminating shrinkage 


drum is 


certain 

can say that 
not find 
the 
molten 
solidify, and thus at once remove the 


in 


SU 
may means 
largely 
which occurs when metals 
barrier which is imposed against the 
of of and 
indestructable nature, and coincident- 
ally cause to vanish that bete noir of 
the 
already 
those we look for, we as foundrymen 
not and will not claim all the 
credit. The parts played by the 
mechanical and electrical engineers in 
the wonderful development of proc- 
the have been of 
immeasurable importance, and _ will 
continue In no small degree are 
we indebted to the makers of alloys 
and to those purely scientific investi- 
gators who are not commercially iden- 
tified with the casting of metals. 
The larger foundries happily have 


adoption molds inflexible 


foundrymen, shrinkage crack? 


For results achieved, and 


do 
in 


esses foundry 


so. 
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today in their service a great number 
of technical experts and metallurgists 
of ability. Such men working in con- 
junction with 
knowledge 


those having practical 
of foundry conditions are 
developing research work along con- 
structive lines which much 
for the future. It is not a 
for surprise that the intensely interest- 
ing and to some extent 
transformations that daily occur with- 
in the prosaic walls of the 
have drawn to us such intelligent and 
inquiring minds, that 
occupation as foundrymen 
elevated from a 


promises 
matter 


mysterious 
foundry 


gradually 
has 


our 
been 
calling, as it 
to an hon- 
ored profession, as it is acknowledged 
today. I believe I the 
thought that is now minds 
say that the main factor in 
all this advancement, this search for 
knowledge, this growth in personnel, 
this exchange of ideas, which com- 
bined have brought about the present 
gratifying conditions, and which prom- 
ise so much for tomorrow, has been 
organization among foundrymen. 


mere 
was regarded yesterday, 
am voicing 
in your 
when I 


Dynamic Qualities of Cast Steel 


HE recognized importance of 
knowing something more than 
the static properties of steel 
employed in the manufacture 
of castings for various uses, such as lo- 
comotives, turbines, electric cranes, etc., 
has in recent years led some steel foun- 
drymen to make a thorough study of 

















FIG. 1—TURNER & LANDGRAFF TEST 
ING MACHINE 

their product. It is just as essential to 
know the probable behavior of steel in 
service. which is subjected to shock or 
alternating stresses, as it is to know its 
static properties. Too much reliance 

A paper read at the annual convention of 
the American Foundrymen’s Association, At 


lantic City, N. J., 


Sept. 28 to Oct. 1 





By J Lloyd Uhler 


generally is placed upon the limited in- 
furnished by the static ten- 
sion test, with the result that numerous 
failures in practice often seem inexpli- 
c..ble, and for that reason experiments 
were begun, to find some other device 
which, in a commercial manner, would 
divulge something concerning the other 
properties of the castings. 

It has been long understood that ma- 
terials are liable to degenerate in qual- 
ity at a rate depending upon the service 
which they The numerous 
every-day failures which cannot be ac- 
counted the metal- 
lurgical make research 
the 
steel exerted by complicated forces and 
they realize the fact that to 
not entirely a of 
static strength. 


formation 


undergo. 


forcing 
to 
into 


for, are 
investigators 
and investigations action on 
resistance 


fatigue is function 


Original Vibrating Machine Used 


1907 the 
castings 


and 


In 
steel 


manufacture of vanadium 
small 
for this al- 
This 


determine 


was started on a 
claims 


to 


scale one of the 


loy was fatigue. 
d to 
whether it could be substantiated, 
in July, 1907, test ba 


1 


nadium 


resistanc 


claim was investigate 
and 
s of carbon and va- 
which 
sy of the Pennsyl- 

Altoona, Pa., on 


steels wet prepared, 


were tested, by court 


vania Railroad Co.., 


an improvised vibratory machine which 
was used’ for making tests of staybolt 
iron. This machine was an old slotter 


that had been equipped for making vi- 
bratory tests and was provided with a 
registering device which gave a complete 
record of the number of alternating 
stresses. The bar was fastened rigidly 
in a vise and extended out to the slotter 
arm, 8 inches distant. It had a plate 
fastened to the arm with a hole through 
it so that the free end of the test bar, 
which was supplied with a round nut, 
could be placed in it with an allowance 

















FIG. 2—CROSS-SECTION 
TESTING MACHINE, 
AS THE 


OF WOHLER 
ALSO KNOWN 
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y, thereby 
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Ss long 
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method 
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investigat- 


ors. modincation 
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Dynamic and Static Results Obtained on 
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which was introduced in 1905.by Prof. 


Arnold, of Sheffield, Eng. In making 
this test the piece is held securely in a 
vise at one end and is moved _ back- 
wards and forwards by a slotted arm 
which communicates to 


cessive permanent 


the piece 
distortions in each 
direction, produced by impact and fol- 
lowed immediately by a pushing motion. 
As a result, the test piece is fractured 
finally on the line of the vise at which 


suc- 


point the most severe stresses are 
created. The slotted arm moves on a 
crank, so that the pushing motion is 


performed without the interfering: fac- 
tor of rub as the slotted arm describes 
the same arc as the distorted test piece. 
The design of the machine is shown in 
Fig. 1. 


Wehler Endurance Testing Machine 


The 


on the 


next series of tests were made 


Wohler 


testing machine. 


dynamic or endurance 
It subjects a specimen 
to a reversal of bending stresses on a 
rapidly rotating bar, but this form of 
testing often gives widely varying re- 
sults, even from the same bar and does 
not necessarily detect dynamically weak 
steel. This is known in this country as 
the Souther test. Prof. Arnold’s origin- 
al idea in devising this test was to in- 
troduce the Wohler method to practical 
use by reducing the time needed to 
make this test, namely from days and 
His argument was, 
that instead of making the test within 
the elastic limit, but which always was 
made just beyond it, the result would 


he burs, to minutes. 


quickly reflect the liability to fracture 
within the elastic limit, under stresses 
applied for a long period. But it was 


found that the test predicted liability to 


fracture from causes altogether aside 
from the Wohler fatigue 
and registered potential brittleness, which 
the Wohler test not only failed to de- 


tect, but pronounced absent. This series 


phenomenon 


of tests was made on the machine shown 
in Fig. 2. 

The investigators then made a series 
of tests employing the vibratory machine 
illustrated in Fig. 3. It is built especi- 
ally strong and the bed, or frame, is so 
heavy that a 
inches in diameter and having an elastic 
limit of 125,000 pounds per square inch, 
can be tested without causing the frame 
This machine 


specimen of steel, 1% 


‘f the machine to vibrate. 
was described in detail in the 1914 Year 
Book of the American Society for Test- 
ng Materials. 


The experiments were made on a 
Turner & Landgraff machine and the 
results are given in the accompanying 
table. The test pieces were 8 inches 


long, and by reversal, two tests could be 
obtained from one sample, thereby se- 
curing an indication of the uniformity 
of the metal represented by the test 
piece. Also the thoroughness of the 
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annealing was thus ascertained, as steel, 
according to its composition, or rather 
according to the manner in which the 


component elements are inter-united, is 


liable to deteriorate rapidly, or crystal- 
lize under the fatigue of continued re- 
versals of 


stress. The data were gath- 


ered with the view of determining the 
results of impact or fatigue upon steel 
which 
had been annealed thoroughly in com- 
mercial foundry practice. The tabulated 
record shows that the static 
practically what could 
the different chemital 
the dynamic 
though the 


of different carbon compositions 


results are 
be expected from 
compositions, yet 
that 
analyses are ap- 


results prove even 
chemical 
proximately the same in several cases, 


nevertheless the number of 


impact 
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that the destructive action 


which occurs under high stress will con- 


sumes Same 


tinue to act with diminished intensity 


under 
evidence in its 


indirect 
safer 
guide for designers than a fixed endur- 
limit 


low stresses, has some 


favor and is a 


ance below which destruction ac- 


tion is assumed to cease. I endeavored 


to chart curves from the accompanying 
tabulated results, using the carbon con- 


tents, elastic limits and ultimate tensile 


strength as the basis, but found that the 
results, when plotted, were inconsistent, 
impossible to: plot a 


making it curve 


from data obtained from material of 


such a narrow range. 

From my personal experience and ob- 
that 
ficient importance is assigned to dynamic 


servation, I do not. believe suf- 

















FIG. 3—VIBRATORY TESTING 


stresses are different, due as far as ex- 
periments have indicated, to the mechan- 
ical energy dissipated during a cycle of 
that the lost 
transformed heat, 


form of in- 


stress. It would seem 


energy must be into 
that 
ternal friction in the 


wear 


there must be some 


material that causes 
and structural damage to occur, 
and that if the action is continued long 
enough the material will be ruptured. It 
seems reasonable to consider the amount 


of structural damage during a cycle of 


» the 
heat, or in 


stress to be proportional t energy 


transformed into other 
area of the 


this 


words, to the 
loop. 


hysteresis 
The shape of remains 


similar to the 


loop 


shape which has been 


developed under early impact of stress. 


I believe that a formula which as- 


MACHINE 
LOCOMOTIVE 


DESIGNED BY THE AMERICAN 
CO. 
strains in steel. The object in testing 
steel is to secure a product which will 


give longer life in the service in which 


it is used. Practically the only tests 
made are static, and while they definite- 
ly determine the efficiency of the steel 
in resisting severe strains, experience 
has shown that the strength of the steel 
does not definitely determine its ability 
to resist and 
that result 


numerable minor vibratory strains than 


convinced 
from the in- 


fatigue; I am 


more failures 


from those which ar 


more severe. 
The offices, store room and ware- 
house of the H. W. Johns-Manville 
Co. have been removed to the com- 


pany’s new building at Michigan ave- 


nue and Eighteenth street, Chicago. 




















Plain jar-ramming machine 
to hold the 


Fig. 1 
machine in 


with only sufficient foundation 
place 


Fig. 2—Foundry 





floor view of jar-ramming power stripping 
machine with working parts protected 


Foundations for Jar-Ramming Molding Machines 


By E S Carman 


N ORDER to 
consider the proper founda- 


intelligently 


tions for modern jar-ram- 
ming machines, it is neces- 
the 


many 


review briefly some of 
of earlier types. In 


instances it was considered 


sary to 
machines 
ry, 
to effectively jar-ram a mold, to have 
a machine that would 
heavy blow. This usually 
complished by building the 
with a stroke of 3 to 4 or 
inches in This 
course, would the heavy 
as its action was not unlike the blow 
which is delivered by a steam hammer. 
In order to the 


Presented at the Atlantic 
the American Foundrymen’s 


produce a 
was ac- 
machine 
even 6 
length. stroke, of 


give blow, 


control ground 


City meeting of 
Association. 


vibrations 
chine, it 


produced by such a 
was necessary to provide 
foundations, and in many 
the concrete capped 
with several layers of wood to aid in 
the absorption of the blow. 

The recent rapid development of 
jar-ramming machines has practically 
reversed the early theory of design, 
as it has been determined that it is 
not the force of the 
that packs the sand, but that it is 
packed by the jarring table 
suddenly or abruptly brought to rest 
the sand in the flask to be 
packed continues its downward course, 


ma- 


massive 


instances was 


machine blow 
being 
while 
thereby producing the pressure which 


results in the 
the pattern or 


sand packing against 


pattern plate. It is 


therefore, that if the 
machine which has been brought sud- 
denly to rest be instantly started 
again on its upward stroke and not 
allowed to pause, that an 
pressure of the pattern 
sand result, which 
sand to lay and not rebound. 

A jarring machine necessary to ac- 
complish the foregoing need not he 
unduly massive in its working parts, 
nor need it have a long stroke, 1 to 
2 inches usually being sufficient. It 
should have means of controlling the 
of the of the table when 
contacting with the anvil base, as it 
is evident that the weight of the mov- 
ing table, or 


quite evident, 


increased 
the 
the 


against 


will causes 


force blow 


dead load, must not be 


allowed to freely drop and contact 
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SAME MACHINE AS 
SIMPLICITY OF 


FIG. 2, SHOWING 


FIG. 4—A LARGE, 42 x 97-INCH, JAR-RAMMING MACHINE, 
FOUNDATION 


SHOWING THE BASE AND FOUNDATION 
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. FIG. 5—FOUNDRY FLOOR VIEW OF 54-INCH DIRECT- FIG. 6-SAME MACHINE AS FIG. 5, SHOWING 
i 4 DRAW ROLL-OVER JOLT MACHINE SECTION THROUGH FOUNDATION 
d q with the anvil block, or it will pro- and, therefore, our consideration will pounds per square foot, while a dry 
. duce the unnecessary heavy blow. be from the standpoint of economy clay will satisfactorily stand a load 
d 3 The up-to-date, modern jarring ma- and accessibility. of 3,000 to 5,000 pounds per square 
le : chine prevents this heavy blow by 5 ; ; = foot. If the foundation is to be placed 
providing an air cushion under the Kind and Nature of the Sotl on made ground or fill, provision 
cylinder sufficient to overcome the Of first importance is the kind and should be made to keep the ground 
2 violent blow caused by the dead load. nature of the soil upon which the perfectly dry and free from water. 
se allowing only sufficient blow to cause machine foundation is to be placed. With this condition existing a satis- 
" the instant reversal of stroke. A dry gravel is considered the next factory foundation can be made, which 
- A machine that accomplishes the best thing to solid rock and will safely is more desirable than a wet or oozy 
It foregoing not only will ram a good _ stand a load of 6,000 to 8,000 pounds clay soil. 
- % mold in a very short time, but will do per square foot. Dry sand or dry When the machine foundation is 
ee 4 so without excessive or detrimental sand and gravel mixed makes a very placed on clay or fill better results 
” vibration in either the machine, pat- good foundation base and will with- can be obtained by making the foun- 
adil tern or foundation. stand a load of 4,000 to 8,000 pounds dations cover a- larger area _ rather 
be As we now approach our subject— per square foot. Clay soils vary than making it of greater depth, un- 
a the machine foundation—it is evident widely; a soft clay will flow in all less the fill is of such depth that the 
that with such a machine the extreme-  airections under very light load, and foundation may be extended’ through. 
ly massive foundation is not essential should not be loaded more than 3,000 It must be remembered that when 
: 












FIG. 7—VIEW OF LARGE, 36 x 150-INCH DIRECT FIG. 8-SAME MACHINE AS FIG. 7, SHOWING 
DRAW ROLL-OVER JOLT MACHINE SECTION THROUGH FOUNDATION 
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FIG. 9—FOUNDRY FLOOR 
TRICALLY-OPERATED 
OVER JOLT 

AND 


DIRECT 
MACHINE, 
FOUNDATION 

PHANTOM 
we place a machine in the 
foundry that we are actually violating 
the old established 
chine installation 
sand pile engine room, 
or Gther dirt and dustproof room, 


molding 
principle of ma- 
and placing it m a 
instead of an 
and 
yet notwithstanding this extraordinary 
condition and without giving the ma- 
chine proper care, many foundrymen 
expect as good results from the ma- 
chine in the sand pile as they do 
from the machine that was placed in 
a dustproof room and in charge of an 
expert mechanic. 
The accompanying illustrations will 
that it is 
provide a foundation 


demonstrate economy to 


and setting that 


VIEW OF 42-INCH 
DRAW 

WITH 
SHOWN 























ELEC 

ROLL- 
BASE 

IN 


FIG. 10—SAME 


will give ample protection to the 
machine, by making it impossible for 
sand to collect on the machine or its 
moving parts. 

The show _ the 
advisability of providing ample space 
around the that the 
mechanic can oil, inspect and 
keep the working parts in order, the 
same as he the machine 
was placed in the engine room. 
depth of the 
should be 


illustrations also 
machine’ so 
easily 
does that 
The 
the 
sufficient for a 
to stand erect, suitable lighting 
facilities should be provided and a 
ladder should lead into 
The covering of the foundry 


space surrounding 
machine 


man 


stairway or 
the pit. 





FIG. 11—JAR-RAMMING MOLDING 


A PIER 


MACHINE 





MACHINE 


AS FIG. 9, SHOWING 
OF FOUNDATION 


SECTION 


floor should be made of 2-inch 
matched planking and should be fitted 
tight against the machine. The trap 
door leading into the pit should bs 
hinged and of ample size. 
Fig. 1 a simple, plain jar 
ring machine of such size as not to 
require a pit, the foundation being 
only sufficient to hold the machine in 
place. The design of the machine 
permits the sand to be filled around 
the working parts are 
protected from the sand and grit. 
Fig. 2 


jar-ram, 


shows 


base, as ail 


is a foundry floor view of 


power-strip machine, having 
all of the working parts well protected 
Fig. 3 is the machine as 


same Fig 





FIG. 12 


-JAR-RAMMING 
DATIONS AT 
FOUNDRY CO., 


MOLDING 
PLANT OF 


MACHINE 
THE 
HOLT, ALA. 


FOUN- 


THE CENTRAL 














1915. 


()ctober, 
2, showing the simplicity of the foun- 
dation. 

Fig. 4 is a section through the base 


and foundation of a large 42 x 97- 
inch plain jar-ramming machine. 
Fig. 5 is a foundry floor view of 
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FIG. 13—PLAN VIEW OF A PROPOSED FOUNDRY 
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Ala., showing the most approved man- 
The 
extend 
basement 
exposed 
Seven 


ner of providing foundations. 

of the 
the ceiling of 
only the jolt 


molding floor 


machines 
this 
table 
above. 


cylinders 
through 
leaving 


on the 


HAVING A TUNNEL OR 


BASEMENT FOR SETTING MACHINES 


54-inch, direct- draw, roll-over jolt 


molding machine. 


Fig. 6 is the same machine as Fig. 
5, showing a_ section through the 
foundation. 

Fig. 7 is a foundry floor view of a 
large 36 x 150-inch, direct-draw, roll- 
over, jolt molding machine. 

Fig. 8 is the same machine as Fig. 

showing a _ section through the 


re 
foundation. 

The foundations shown in Figs. 6 
and 8 illustrate clearly the necessity 
for providing suitable space around 
the machine, and also the advantage 
to be gained by placing the machine 
base on a pier, thereby making it 
to keep the machine free 
from sand or dust accumulation. 

Fig. 9 is a foundry floor view of a 
42-inch electrically - operated, direct - 
draw, roll-over jolt molding machine 
with foundation in 
phantom. Note the position and sim- 
plicity of controllers. 


possible 


base and shown 


Fig. 10 is the same machine as Fig. 
9, showing section of the 
‘ nd 


foundation 
illustrating clearly the provision 
Note that 
and of 
thus 


motor base. 
of the 


base are 


made for the 


the foundation machine 


the motor cast separate, 
preventing the vibrations from reach- 
ing the motor. 

IP wa taken at the 
plant of the American Steel Foundries. 
\llianee, O., the 
to be gained by setting the 
Note the 


view 


Fig. 
showing advantage 
machine 
on a pier. freedom trom 
dirt and dust. 

Fig. 


12 is a view taken at the plant 
Central 


of the Co., Holt, 


Foundry 





machines are in this row, all of which 
are readily accessible. 

The architect called 
upon to design and build the foundry 
of tomorrow do to 
oughly consider the best method 
installing and maintaining the 
machines to be 


engineer or 


will well thor- 
of 
molding 


used, placing them in 
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illustrations show the plan and cross- 
section of a proposed foundry, having 
the 
The 
basement 
the 
suffi 


a tunnel or basement extending 
full length of the molding floor. 
of this 
should be at 


ceiling and the width 


floor tunnel or 
feet below 
should 
cient to allow a clear passageway on 
the 


machine 


least 7 


be 


the piers 
be 


any 


side of machines; 
the 


placed at 


one 
foundations 
to 


for can 


any time and suit 


condition. 


Displays Safety Glasses 
of safety 
A. Willson 
the 


The 


played by T. 


glasses dis- 
& Co., Inc., 
Panama-Pacific 


exhibit 


Reading, Pa., at 


exposition, has attracted favorable 


comment. Twelve different styles of 


these for use by 


adapted 


machinists, 


goggles, 
furnacemen and 
Different 
shields 


grinders, 


welders, are shown. styles 


metal and leather also 
An 


of 


of are 
displayed. interesting feature is 


exhibit 
which 


an one pair of goggles 
broken 
the 


rim 


has been purposely in 
illustrate 
the 


glass 


order to 
forded 
broken 


protection af- 


by which prevents 


from falling back into 


the eye of the workman. 





The Ajax Sand Co., Erie, Pa., has 
been incorporated with $10,000 capital 
to engage in the mining and shipping 
of molding and silica sand for foun- 
dry operations. Banks are located at 
Greenville and Oil City, Pa. The 
latter plant is now producing 400 tons 








such a manner as to insure ample _ of silica sand per day, which is largely 
protection from dust and grit, mak- being shipped to the steel-casting 
| —s - iinet: ~ DL cee 
i 
ss A, 
. < at I 4 
a \ 
} -— 4 
7 a ow | 
SOIT OE Pe eh 
ELevarion 
IG. 14—CROSS-SECTION F THE PROPOSED FOUNDR 
ing it easy to give the machine the trade. The officers of the company 
care and attention it deserves. follow: W. L. Scott, president and 
The author’s idea of a foundry that general sales manager; T. B. Ely, 
will best meet these requirements is treasurer, and F. H. Flowers, secre- 
set forth in Figs. 13 and 14. These tary. 


Tests in Atomizing Fuel Oil With Steam.and Air 


Results of an Investigation to Ascertain the Relative Econ- 
omies of These Methods as Applied to Open-Hearth Furnaces 


HE committee on steel foun- 
dry standards of the Ameri- 
can Foundrymen’s 
tion, at the 


Associa- 

of 
the 
re- 


suggestion 
interested in 
facilities 


the writer, who was 
subject and offered 
search at the plant of the Common- 
wealth Steel Co., Granite City, Ill, 
undertook during the past year an in- 
vestigation into the relative advan- 
ages and disadvantages of atomizing 
fuel oil with steam and air in open 
hearth steel furnaces. Subsequently, 
the American Steel Foundries kindly 
tendered the use of their Indiana 
Harbor, Ind., plant 


for 


the bath of this furnace at the slag 
line being 21 feet 4 inches by 9 feet 
6 inches in area, and 21 inches deep 
at the center, 2 feet back of the tap 
hole. The furnace at the time of the 
tests was receiving initial charges of 
pig iron and scrap amounting to 56,000 
pounds. The exact time for begin- 
ning the tests was purposely regulated 
by the condition of the furnace, on 
which test operations were begun 
when it was in perfect normal condi- 
tion, in the middle ot its campaign. 
It had made 275 heats since the last 
general repairs. The furnace pre- 


By R A Bull 


and the average specific gravity was 
0.914, which closely corresponds with 
23 on the Beaume scale. This oil is 
of very satisfactory quality for open 
hearth use and averages about 0.33 
per cent sulphur. A temperature of 
125 degrees Fahr. for the oil was 
adopted and maintained throughout 
the tests, as preliminary observations 
indicated no improvement at lower or 
higher temperatures. 

All instruments were carefully cali- 
brated just prior to tests and imme- 
diately following them, and any neces- 
sary corrections were made as shown 
advisable by the 





for making the 
tests in an acid 
furnace. The de- 
sire was to deter- 
mine which of the 
two atomizing 
agents is prefer- 
able from every 
standpoint includ- 


‘aoe 


Swing Joint 
° 





calibrations. These 
corrections were 
found to be of 
very slight import- 
ance in any case. 
due to the ac- 


5" 


Steam or Air Supply 





curacy of all the 








# “Pipe Drawn to + at Outlet 


instruments used. 
Both steam: and 





ing cost, time, 


air were meas- 











quality of product, 
etc., both in basic 
and in acid prac- 
tice. It is of course 
necessary to sum- 
marize_ the 
and acid tests sep- 
arately, and it 


basic 





ured by a Gen- 


eral Electric re- 





cording inter- 








changeable _flow- 
meter having an 





integrating at- 











Swing Joint 


tachment. Three 
separate  calibra- 








has seemed most 
satisfactory for 
each series of 
tests to be reported by the member who 
gave the tests his constant general super- 
who consequently in 
closest touch with all details of the in- 


vestigation. 


vision, and was 
Accordingly, what 
diately follows is the result of 
tests made under the general direction of 
R. A. Bull, the 
valuable px the 
the 
Granite 
Janssen, of the 


Ia. The 


immediate 


imme- 


basic 


who acknowledges 


rsonal assistance, on 


t 


ground, of W. C. Hamilton, of 


Steel Foundries, 


Ill., and W. A. 


Bettendorf Co., 


\merican 
City, 
Davenport, 
the 
observation of E. Kk. Swanson, assisted 
by John H. Locke id the 
Commonwealth Steel Co 

The t 
year, at 
wealth 
furnace 


basic tests were under 


others of 
March 29, this 


the 
on an 


ts were begt 
the plant Ol 
teel Co., 


laving a 


Con mon- 
open hearth 
magnesite bottom 


the Atlantic 
Foundrymen’s 


Presented at 
the American 


City meeting of 
Association. 


FIG. 


1—DETAIL OF OPEN-HEARTH OIL BURNER 


sented no extraordinary details of con- 
struction from those usually found in 
steel foundries, and _ had water 
cooling equipment. The furnace stack 
was 100 feet high, and had an inside 
diameter of 48 inches. 
is shown in Fig. 1. 


no 


The oil burner 
The oil was deliv- 
ered to the burners at a pressure of 
95 pounds per square inch, and the 
effect of pump pulsations was counter- 
acted by a standpipe and air cushion. 


Oil Used 


The oil used was that which is com- 
mercially known as fuel oil and came 
fields near Lawrenceville, III. 
Samples for B. T. U. determinations 
were taken at 6-hour intervals through- 
the tests. They proved so uni- 
form that no corrections were consid- 
ered necessary in the figures for oil 
consumption. The average B. T. U.’s 
found to be 19,066, 


from 


out 


per pound were 


424 


tions of this in- 
strument showed 
an average error 

The uniformity 
of the results in these calibrations was 
marked and the accuracy of the instru- 
ment was very gratifying. 

The oil consumption was measured 
by a Bowser meter, which together 
with the instruments enumerated be- 
low and not otherwise noted are the 
property of the Commonwealth Steel 
Co., and have given satisfactory serv- 
ice. Draft pressure and flue tempera- 
ture at the of the stack, also 
temperature of the oil were determined 
by Bristol recording instruments. The 
of the bath in the fur- 
nace was taken by a Scimatco optical 
pyrometer. The uniformity of the oil 
temperature was maintained by means 
of a Sylphon automatic temperature 
regulator. The burners 


of 0.2 per cent plus. 


base 


temperature 


and furnace 
valves were reversed on signal from 
an automatic alarm attached to an 
ordinary clock. The time when valves 

















1915. 


October, 
and burners were actually reversed 
was determined by a recorder made 
by the Eco Magnetic Clock Co. The 
tensile tests were made on a Riehle 
100,000-pound machine, and on an 
Olsen 100,000-pound machine owned 
by the American Steel Foundries. Two 
sets of bars were made, one having 
rough turned grips, and the other hav- 


ing threaded grips. The apparent 
elastic limit on the threaded bars 


was determined by means of a modi- 
fied Berry strain gage having a two- 
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any back pits rabbled out of the spout 


after removal of the ladle was added 
to the weight of the filled ladle, and 
after the heat had been poured any 
sculls remaining were taken into con- 
sideration in determining the tare 
weight, which included not only empty 
ladle, but stopper-rod and slag. The 
scale was placed within 50 feet of the 
furnace on the pouring floor, and the 
weight of the ladle was determined 
with a loss of only a few moments’ 
time. It will be observed that the 


42 


cy 


minutes intervals, being so regulated 
as determined by previous experiments. 

In the steam tests, 
agent was. delivered 
showing 125 pounds 
and was superheated by 
through a coil 24 feet long, 
l-inch pipe, placed through the flue 
just outside the damper and throttled 
to a pressure varying from 40 to 60 
pounds as desired at the burner. A 
pressure of 60 pounds was maintained 
until the stock was melted and the 


the atomizing 
from boilers 
gage pressure 
passing 


made of 















































point contact, reading 0.0001 inch and length of the lever arm readily adapted pressure was then reduced to 40 
owned by the American Steel Foun- the use of a scale of such small ca- pounds to finish the heat. The degree 
dries. The John- of superheat va- 
son method was Pm sn ee ried somewhat and 
employed in plot- hd, [o¥" averaged 140 de- 
ting curves repre- ag de rn grees Fahr., which 
senting the stretch was considered to 
of the threaded be conservative for 
test pieces. The yielding the best 
threaded bars were results, as ascer- 
pulled on the Ol- tained from expe- 
sen machine. The rience. All mem- 
bars with rough hers of the com- 
turned grips were mittee unhesitat- 
broken on_ the ingly agreed that 
Riehle machine, aia an 5000 Lb. the steam should 
and the _ yield NX Scale be superheated, as 
point of these - ‘ ie , 6" tia otherwise there 
bars was deter- ehle- tz 7 giao SA NO CRORE IS It'-0" nahh would be reduced 
mined by the i 13-0" === a efficiency due to 
drop of the saturation, the de- 
beam. gree of which 
Many expedi- would vary great- 
ents were sugges- ly in different 
ted and tried for plants due to dis- 
determining the ] ] tances from boiler 
loss by oxidation. Li rooms and other 
These resulted in Q000 0 ee -- - sate BE al: Moa [Bree "rw 1" pe | ane [Bore 18m local conditions. 
isf Ai eat , - -_ 
a very orga \ I Detail of Knife Edge att In the air tests, 
tory method for | 1 the compressed air 
weighing the la- ; Ladle : was delivered from 
dleful of steel on | | a receiver show- 
a Fairbanks 5,000- kc pate Moe ------ -s' ing 80 pounds 
pound rolling mill RAI HON LR TR. gage pressure and 
scale, arranged as ; hod in 4 —_ — Ratio = lé fo! = sn ‘aauen to a 
shown in Fig. 2. i | ne : pressure of from 
This scale was - (ee - Sas ip eee 40 to 60 pounds 
calibrated several beim -FALAI~ - Gzar — eR J ase oi ili a as desired at the 
times by placing |X! wy OX iy )}- +) burner. The aver- 
objects. of deter- age temperature 
mined weights in FIG. 2~ARRANGEMENT FOR WEIGHING STEEL IN LADLE of the air was 
varying amounts 97 degrees Fahr. 
on the platform designed for the ladle, pacity for this work. The knife edges [In computing oxidation losses, all 
to check calculations and verify the for the beams were especially made the iron content found to be _ repre- 
belief of the Fairbanks representative of hardened tool steel. A substantial sentative of the following materials 
that the mill scale would accurately temporary foundation was placed un- used in the heats was taken into ac- 
register the expected overload. The der all parts of the scale, and a level count: 
average of several test-weighings which condition maintained. The bail was Per cent iron 
were reasonably uniform showed the removed from the trunnions before the 80 per cent ferro-manganese 12.726 
: s : 20 per cent ferro-silicon... 40.43 
following results, from which a curve weight was taken. 12 per cent ferro-silicon 86.154 
was plotted for the correction of A draft at the base ot the stack EFOM OFC -. +00 ee ee ene. 66.438 
weights observed: representing 0.8 inch of water was The amount of metal charged in- 
Load on scale, Error, adopted and maintained throughout cluded not only the iron content in 
pounds. per cent. ; ; : A 
51,986 1.2 plus the tests, as this was by previous ob-_ these materials, but of course any pig 
Pig a. po servation believed to be most satis- iron found necessary to add after melt- 
81.453 2.44 plus factory. Periods for reversal of fur- ing. Pig iron and scrap were debited 
The amount of metal represented in mace burners and valves were at 15- at 100 per cent. The yield was re- 
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Table I 


Details of Heats Treated with Compressed Air 


repairs. 


ZZ 
i 


pounds. 


Consecutive 


Weight 


57837 
57957 
58431 
58371 
57140 
58001 
58417 
57837 
57714 
57419 
57887 
57671 
57871 
57883 
57769 
57880 
consumption on a 


“J SIS] GO 60 SI SI 00 “I 00 


8.006 


basis of free 


air 


Temperature of 


e 
r 


tap, degrees Fahr. 


ites befor 


d, 


gallons. 
tap, hours 
minutes 


sumption, 
cu. ft. 
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bh 
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woo sume 


wn 
“NI 
oo 
\o 
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3200 
3200 
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65406 
61654 
64679 
60206 
65909 
62291 
57806 
67838 
63908 
62728 
60368 
58847 
3200 59988 
3195 62115 
at 14.7 pounds absolute and 70 
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garded as 100 per cent of the steel 
produced. 

In each heat 31,000 pounds or 55.3 
per cent of chill pig 
iron, 17,000 pounds reasonably 


heavy foundry scrap, 8,000 pounds of 


northern 
of 


cast 


scrap rails, and 8,400 pounds of lime- 
rock were initially charged. An aver- 
age analysis of the pig iron shows the 
following: 
Per cent. 
Carbon .. 3.250 
Phosphorus 0.159 
Sulphur 0.040 
Manganese 1.030 
Silicon 0.840 
An average of numerous samples of 
shows the following: 
Per cent. 
0.330 
0.108 
0.067 
0.800 
0.050 


scrap rails used, 


Carbon 
Phosphorus 
Sulphur 
Manganese 
Silicon Sane aan 
The average carbon content in the 
foundry scrap was 0.20 per cent, and 
the of other elements can 
be assumed to agree closely with the 


percentages 


averages noted in the steel produced 
during the tests. Purposely the qual- 
ity and physical characteristics of the 
charged were maintained uni- 
form and the variable constituents kept 
low all the heats condi- 
tions permitted, in order that oxida- 


tion loss, 


metal 


in so far as 
quality of metal, etc., might 
be gaged intelligently. 


Heats Treated 


It 
tailed 
the 
lated 
planatory. 


With Compressed Air 


de- 
in 


is instructive to give some 


figures as well 
of 
results in 

Deter 
constituents of 


as averages 
The tabu- 
are self-ex- 


in all heats 


observations. 
ible | 


ination 


log 


made 


lags 


the 


for were 


and indicated by following 


summary: 


are 


Maximum, 
Per cent. Per cent. 
SiO. ie ‘ 12.66 14.; 
CaO rae , 52.32 28 24 
Al.Os 76 82 3 06 
Mn,O, 5.22 : 6.59 
49 1.59 
0.08 0.11 


FeO, MgO 


Average, mum, 


The analyses of Fe.O;, and 


were considered sufficiently important to 
justify recording in full: 
FeO Fe.O3 
Per cent. Per cent. 
13.97 2.83 
15.48 
16.66 
13.04 
£3.77 
14.46 
17.56 
15.88 
14.38 
13.86 
11.69 
17.12 
14.34 
14.88 
15.60 


MgO 
Per cent. 
11.74 


_ 
> 
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oo 
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| 
| 
| 


3.68 7.93 

and analytical tests 
expected uniformity and 
it would be superfluous to show them 
detail. No heat treatment what- 
ever was given any of the test speci- 
mens, which insured accurate compar- 
of the mexal delivered from 
furnace. The average analyses 
results of tests taken 
from the middle part of each heat are 
follows: 


Average. 14.84 
The physical 
showed the 


in 
isons 


the 
and 


as 
physical 


as 
Per cent. 
0.2030 
0.0140 


Carbon 
Phosphorus 


October, 1915 


Manganese 
Silicon 0.3700 
Threaded Grip Bars (Modified Berry 
Strain Gage) 

Johnson’s elastic limit per square inch, 
pounds 
Tensile strength per square inch, lbs.. 
Elastic ratio, per cent 
Elongation in 2 inches, per cent 
Reduction of area, per cent 5 
Rough Turned Grip Bars (Fall or Beam 
Observed) 
Yield point per square inch, pounds.. 
Tensile strength per square inch, lbs.. 
Elastic ratio, per 
Elongation in 2 inches, per cent 
Reduction of area, per cent 


43,540 
69,338 
62.6 
sik 
51.6 
No apparent unusual effect was ob- 
served on the roof or bottom of the 
furnace, nor was any difficulty experi- 
enced at any time in making these 
The average amount of mag- 
nesite, which was largely used for bot- 
tom repairs, was 660 pounds per heat. 
On the assumption that in many 
plants it costs 2% cents to compress 
and deliver 1,000 cubic feet of air at 
a pressure of 80 pounds, the average 
cost of compressed air can be figured 
at $1.55 per heat. 
Unintentionally samples of slag were 
taken from only 14 of 15 heats atom- 
ized with steam and the determinations 


are summarized below: 
Average, 
Per cent. 


heats. 


Minimum, Maximum, 
Per cent. Per cent. 
SiO. 


MgO 
Per cent. 
5.02 
5.80 


Per cent. 
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5.89 
5.87 


Average. 15.39 5.56 

The physical and analytical tests 
showed the same degree of uniformity 
as observed in the metal on which air 
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Table II 


Heats Treated 


with Steam 
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minutes, 
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October, 1915. 


used. The test bars were un- 
annealed. The average results follow: 


was 


Per cent. 
CONUUEE Sitecccbidctaccdeveusecanenwe 0.197 
PROG CN cb n.tosasinencwexeeesaaes 0.0133 
TO Sh SNew See vucceeeied daca ncedan 0.0239 
ER ager atistivccaceuswesnaena 0.737 
Ree reer Cer r Tere ry oe 0.357 


Threaded Grip Bars (Modified Berry 
Strain Gage) 
Johnson’s elastic limit per square inch, 


MEE. eur nkanes teeeeesdsaeaweaees 19,821 
Tensile strength per square inch, lbs... 65,682 
Eisehe’. S00. DOP - CONES cs cecieasceyens 30.1 
Elongation in 2 inches, per cent...... 30.4 
Reduction of area, per cent.......... 48.0 


Rough Turned Grip Bars (Drop or 
Beam Observed) 


Yield point per square inch, pounds.. 42,764 
Tensile strength per square inch, lbs... 67,465 
PisGe FANG, POE COMeiscaccccccacuee 63.3 
Elongation in 2 inches, per cent....... 31.1 
Reduction of area, per cent........... 51.8 

The condition of the furnace in 
every respect checked satisfactorily 


with the condition when air was used. 
The average amount of magnesite used 
for patching bottom was 350 pounds 
per heat. 

On the assumption 
plants a cost of 142/5 


that in 
cents is repre- 


1,000 pounds 


many 


sentative for generating 


of steam and delivering it at a gage 
pressure of 125 pounds, the average 


cost of steam used in atomizing each 


heat is $0.403. 


Other Details of Tests 
In making physical tests on the 
bars having threaded grips, and on 


which the modified Berry strain gage 
was used, a cross-head speed of 0.025 
inch per minute was maintained until 
the apparent elastic limit was reached, 
after which the speed was increased 
to 0.78 inches per minute, and main- 
tained until rupture The 
bars having plain turned grips were 
pulled at a cross-head speed of 0.59 
inch per minute throughout. 


occurred. 


No unusual characteristics of the 
metal when being poured were ob- 


served at any time. Purposely, all 
heats which were made under any 
undesirable or abnormal conditions 


were eliminated, as for example, any 
in which bottom troubles occurred. 
Observations of the furnace indicated 
the desired consistency of operations 
throughout the 30 heats tested. Ob- 
servers were detailed to follow every 
operation throughout the 24 hours of 
each day, and all 
carefully charted. 

It had been the purpose to supple- 
ment this report by photo-micro- 
graphs, but there could be no relation 
whatever established 
of numerous etched unannealed speci- 


observations were 


by examination 
mens from these basic heats, under a 
the American 
illustrations of 


microscope owned by 
Steel 


the microscopical views would there- 


Foundries, and 


fore be superfluous. Structures as ob- 
served and recorded appear to be per- 
fectly normal. 


A comparative summary of results 
is given in Table III, all items being 
Analysis of the tests herein 


averages : 
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reported indicates that no relation can 
be drawn between the results with 
either superheated steam or com- 
pressed air as to the quality of the 
metal produced, time required for mak- 
ing heats, oil consumption, or temper- 


atures secured. 


Deductions 


It seems possible that there is a re- 
lation as to effect on the furnace bot- 
tom in view of the fact that the aver- 
age content of magnesium oxide in the 
on the heats treated with air 
averaged 42.6 per cent higher than in 
the case of steam treated heats. The 
absorption of more magnesite into the 
slag on the air-treated heats as shown 
by the 
with 
nesite 


slag 


slag analysis, 
the 
required 
on these heats. 


seems to tally 


increased amount of mag- 


for bottom patching 


Although the oxidation losses in the 


or observers conducting the tests, and 
abundant opportunity for the closest 
supervision. 

Since the cost of delivering the re- 
quired amount of air would be inva- 
riably higher than that entailed by the 


delivery of the required amount of 
steam superheated by any such eco- 
nomical means as is here reported, 
there would seem to be a considerable 
commercial advantage in employing 
superheated steam as an atomizing 
agent in basic open hearth practice, 
with no loss to the quality of the 
product. 

There will be observed a striking 


divergence between the yield point 
determined by the drop of the beam 
and the limit as 
termined by the use of the modified 
strain gage and the method 


. Johnson’s “Materials 


apparent elastic de- 


Berry 
described in J. 
f Construction 


sl}! 4 


oO This divergence of 





two groups of heats did not vary results emphasizes the necessity for 
Table III 
Comparative Summary of Results. 

: Air Steam 
Weight charged per heat, pounds...................... 57,880 57,727 
Weight tapped per heat, pounds...............ccccee0- 53,246 53,351 
CORMRENOG BON MO ORME oo cca dante cdeacudaawaacdes< 8.006 7.58 
Time per heat, charge to tap, hours and minutes........ 7: 45 7: $2 
Cheer er Oe GE WANN 8 a didn dnutc caces cons cce cin 1210.7 1206.4 
Amount of air used per heat, cubic feet................ 62,115 aa 
Amount of steam used per heat, pounds................ anata 3,493 
Johnson’s elastic limit (Berry gage), pounds............ 20,216 19,821 
Yield point (drop of beam), pounds..................... 43,540 42,764 
Tensile strength, threaded grip, pounds................ 67,934 65,682 
Tensile strength, plain grip, pounds................... 69,338 67,465 
Elastic ratio (Berry gage), per cent. ........cccccscces 29.7 30.1 
Elastic ratio, (drop of beam), per cent................. 62.6 63.3 
Elongation, threaded grip, per cent...............005- 31.5 30.4 
Elongation, plain grip, per Cent. ... 2... ccccccscccscccce 31.1 31.1 
Reduction of area, threaded grip, per cent............. 49.2 48.0 
Reduction of area, plain grip, per cent............ 51.6 51.8 
Cs oc ck wtcnc des 06 bas Pacman daedacuswes 0.203 0.197 
De Ee CONE hoy ce cedanck nieiatenekede candace 0.014 0.0133 
GEE: SONOS 6.ci kes ceteeenadavacewkeeaneuds 0.755 0.737 
Se PR ONT a 650s NaN ee Caw wetetewete ou eacmen es 0.37 0.351 
SES OOO COU is i cata cn. ue ak eee ed eee’ uxK ens eee 0.0226 0.0239 
Temperature of bath 10 minutes before tap, deg. Fahr. 3,195 3,169 
Flue temperature, deg. Fahr............eee0-- 1,139 1,112 








greatly, the advantage is in favor of 
steam-treated there 
were apparently about 244 pounds of 


heats, in which 


metal recovered per heat, which was 
lost when atomizing with air. 
As to comparisons of final costs, 


each plant of necessity must form its 
own conclusions, arriving at them by 
the local costs for compressed air and 
superheated steam as well as by com- 
These 
not in every respect seem entirely con- 
clusive to all students of open-hearth 
more 
comparison 


parative data given. data may 


practice, but are believed to be 


reliable for purposes of 
than anything heretofore publicly re- 
ported. Characteristic local condi- 
tions must always be taken 
respect to these, it 


» emphasize that the 15 


into con- 
sideration, and in 
is pertinent t 
heats treated 
lated by the same crews that handled 
the same number of treated 
with steam, that was no 
prejudice on the part of 


with air were manipu- 
heats 
and there 
furnacemen 





defining exactly not only what is meant 
by the term limit, but the 
means employed for ascertaining such 
limit. Comparisons 


elastic 


are absolutely 
valueless without information on these 
points, as fittingly observed by T. D. 
Lynch in his paper read before the 
American for Mate- 
this 


Society 


year. 


Testing 
rials 


The Steel Chi- 
ago, has completed the installation of 
six-ton electric furnace of the Heroult 


American Foundries, 


type at its Indiana Harbor, Ind, plant. 


“Foundry Filosofy” is the title of a 


breezy little booklet issued by the Hill 
& Griffith Co., Cincinnati Among 
numerous features, it contains  inter- 
esting hints on foundry practice and 
considerable information regarding the 
products of the Hill & Griffith Co., in- 


cluding ventilated and perforated chap- 
lets, core compound, plumbago, partings, 
facings, etc., is presented. 








Making Car Wheels at Lenor Car Works--- 


The Melting Practice, Giving Details of How the Mixtures 
Are Made and the Cupola Charged—Coke Specifications 


HE preceding article published in 
the September number of The 
Foundry, page 351, 
the beginning of the applica- 


described 


the wheels, but is liable to increase shop 
losses and probably will result in rejec- 


tions by the inspector. Therefore, best 
quality at any melting ratio is the 
cheapest in the end. The practice that 


will be described has been evolved as a 


By GS Evans 


the large wind box, or air chamber, 
built onto the shell. This has an area 
equivalent to five times that of the wind 
pipes leading to the cupola, forming a 
reservoir which tends to equalize the air 
pressure, thereby delivering air into the 


melting zone at a uniform 





tion of scientific principles in the car 
wheel foundry of the Lenoir Car 
Works, Lenoir, Tenn.  In- 
vestigations to ascertain the 
most suitable mixture for 
cast iron wheels were dis- 
cussed and the method of 
figuring the charge was 
pointed out. Having de- 
termined upon the charge, 


the next and most important 
operations 
Although 
involving the application of 


step in foundry 


is the melting. 
scientific principles through- 
out its operation, the cupola 
seldom is 


too under scien- 
tific control. in tact, 11 
might be said that in many 








rate. The air pipes enter 
the wind box at a tangent, 
which valso has a_ tendency 
to maintain a uniform pres- 


sure. Another especial feat- 
ure is the height of the 


tuyeres above the sand bot- 
tom, forming a reservoir ca- 
pable of holding ten 
of molten metal which has 
the advantage of mixing the 
iron from several charges 
in one tap. This tends to 
Overcome irregularities in 
the the 
metal differences 


tons 


composition of 
due to 























FIG 


1I—CHARGING DEVICE OR INCLINE TO THE 
CHARGING DOOR 
TWO BUGGIES FIG. 3—CHARGING BUGGY FOR COKE, ONE TO EACH 
CHARGE 

result of continued experiments which in the melting time of the different 
are still going on; and it, insofar as components of the charge and_ also 
has been determined, best meets our equalizes any variations in the charges 
requirements. \ir is supplied by a horizontal posi- 

The cupola was designed and built by tive blower having a displacement of 65 
the company. The shell is 104 inches in ubic feet of free air per revolution, 
diameter and is lined down to 84 inches, driven by a variable speed motor with 


FIG. 2—( RGING BUGGY FOR IRON. 
MAKE ONE CHARGE 
cases the cup controls the melt- 
er and he, 1 turn, blesses-out 
the coke, the mixt re, or something 
else which the mat r is unable to 
comprehend. 

The ultimate end good cupola 
practice at any foundr the prod 
tion of molten metal itable for th 
work and at the least possible cost. 
However, quality is the essential factor 


in car wheel iron and any deviations 


from good, not only materially weakens 


with 4-inch brick next to the shell and 
extending throughout its length. <A 6- 
inch block inner lining extends 4 feet 
above the charging door of the cupola. 


\ special feature of the 
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design is 


the 
amount of air delivered to the tuyeres. 
The conveyed 90 feet to the 
cupola through a pipe. The 
eleven tuyeres are placed 30 inches above 


which it is possible to control 
air is 


25-inch 
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the sand bottom. They are 12 x 5% 
feet and are arranged in a single row 
around the cupola, the openings cover- 
ing 50 per cent of the inside circum- 
ference of the lining and the sum of the 
area of all the tuyeres is equal to about 
one-seventh the total 


TAEe FOUNDRY 


and good coke is cheap at any price. 
But to the agent, coke ts 
coke, so that the burden of proof is on 


purchasing 


the foundryman and considerable ex- 
perimenting is sometimes necessary to 
ascertain the value of different cokes. 
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grade of fuel which was used. Samples 
of each brand were submitted to labora- 


tory tests, the results being tabulated in 





the cupola. 
The charging 
12 feet the top 
of the tuyeres. The 
cupola is chipped out 


area of 


door is 


above 


clean before each heat; 
or depres- 
filled 

pieces of 
brick in 
size from small pieces 
to a 4-inch brick. This 
accomplished 


any holes 

with 
burnt 
varying 


sions are 
small 


fire 


iS by 
first daubing the hole 


with a 


ganister com- 
posed of one part 
burnt sand and two 











Tables I and II. These different brands 
of coke subsequently were tried out in 
the cupola, the results of the experi- 
ments being tabulated 

| in Table III. Com- 

| paring the different 

brands and _ following 


each through the three 
tables, it will be noted 
No. 3 


is 


| that sample 
| the best quality and 
consequently it was 


selected for general 
use. Specifications for 
foundry coke, Fig. V, 
were prepared. These 
* can be met easily by 
| the producers of this 
| particular brand, but 
| eliminate all undesir- 


able grades. The pur- 











parts fire clay, mixed chasing agent was in- 
to a_ thin r-like ; 2 structed to buy all 

Peseta Tike FIG. 4-FROM LEFT TO RIGHT: CHILL TEST INGOT; SECTION ae ee 
Senerstency, I OF 625-POUND WHEEL AND FRACTURE TEST INGOT coke according to 
pieces of brick are these _ specifications. 
forced into this, holding them in Analyses and laboratory tests will help, All coke charges, except the bed, 
place. After all the depressions yet the final and only practical method which is always brought to a standard 
are filled, the entire melting zone of deriving the melting value of any height in the cupola, are accurately 
is covered with a thin coating of gan- coke for the particular work upon which weighed, and when using the coke 
ister, slicked down with a wet brush, represented by sample No. 3, the melt- 
This method greatly increases the life e ° ing ratio will average one of coke to 
of the melting zone and at the same Specifications for 72-Hour 7.34 of iron over a 12-month period. 
time disposes of all burnt fire brick. Foundry Coke However, this varies considerably at dif- 
The sand bottom is 4 inches thick at The material desired under this specifi- ferent times, depending upon the 

° - sa ee cation is a high grade 72-hour foundry _ , ‘ +: ¢ ee ee eee 
the center of the furnace with a 2-inch cole having quel’ bastiies saunt eal weather, condition of the coke, etc. The 


fall from the opposite side of the cupola 
to the tap hole. It is made up of a 
2-inch layer of fine coke, next to the 
doors, which is gathered up from the 
preceding bottom and sifted through a 
No. 2 mesh riddle. This covered 
with a 2-inch layer of gangway sand 
(burnt molding sand) and 
tamped. 

Split pine wood of a fairly uniform 
size is used exclusively for lighting the 
bed, as it has been found that mixed 
woods will not give uniform results 
throughout the bed owing to their varia- 
tions in burning qualities. 

Marble spalls of the following analysis 
are used as a flux: 


is 


is firmly 


Per cent. 
ME, sek ewe tel bee dexnude 0.40 
SE hh 5s a Ue ba eeceee es 0.43 
MD Ask cea we crlnbeadee es cwews 99.00 


This is an extra pure grade of lime- 
stone, and when used in the correct pro- 
portions, gives excellent results, forming 
a good, fluid slag. Usually 80 pounds, 
or 1.33 per cent is added to each charge. 

Strong, porous coke and plenty of 
wind which must be under the control 
of the melter, are the two prime essen- 


tials to good melting practice. Two 
factors govern the value of every- 
thing, namely, price and quality, and 


this is especially true of foundry coke. 


Poor quality coke is high at any price 








rapid melting qualities. It should be dark 

gray in color, hard, lustrous and should be 

free from black ends, braize and ashes. 
1—Sample must show on analysis: 


Per cent 
Ash, not to exceed........... 8.0 
Fixed carbon, to exceed...... 89.5 
Sulphur, not to exceed....... 0.5 
Moisture, not to exceed...... 1.0 
Volatile matter, not to exceed 1.0 
Phosphorus, not to exceed.... 0.5 


2—Must weigh in the bulk not less than 
40 pounds to the bushel. 
3—Must have a crushing strength of at 


least 275 pounds per cubic inch. 


4.—Samples of one peck each will be 
taken from each car load of a ship- 
ment, the samples added together and 


thoroughly mixed, and the resultant sample 
represent the shipment. 

5—The analysis wili be made according 
to standard methods and should the sample 
fail to comply with the specifications, the 
shipment will be rejected. 

6—All rejected material will be held sub- 
ject to the shipper’s disposition and the 
shipper shall assume all charges on re- 
jected material. 











FIG. 5—LENOIR 
CATIONS FOR 72-HOUR 
COKE 
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the cupola is run, is to experiment with 
it in the furnace in daily practice. 
A series of experiments with different 


brands of coke contiguous to this 


ter 
coincident with 


the experiments with the mixtures, pub- 


ritory, were conducted 
lished in last month’s issue to determine 
the coke to 


Sample cars 


brand of 


be obtained in this district. 


most economical 


yf coke were 
the 


of several different brands c 


obtained, in addition to regular 


CAR WORKS’ SPECIFI- 


fuel ratio generally is lower during the 
summer months and higher in winter. 
This due principally the high 
humidity during the summer season in 
this It also varies considerably 
on dry and wet days and frequently on 
the same day, depending on conditions 
that may arise during the heat. 

In regular practice, the condition of 


is to 


section. 


both the atmosphere and coke is noted 
before the heat is started, and the 
charge of coke is made accordingly. 
The atmosphere is tested for water 
vapor, with a Sling Psychrometer, and 
is figured by the psychrometer chart 


(Marvin) to gallons per 100,000 cubic 
feet of free air. This determination is 
made in about five minutes and can be 
done by any one capable of correctly 


reading a thermometer. The coke is 
examined as to its. size (relative 
amounts of small and large particles) 


and is tested for moisture by collecting 
a five-pound sample which is pulverized 
to pass through a No. 6 mesh sieve; it 


is thoroughly mixed and one-pound 


sample is weighed and dried for 40 
minutes at 220 degrees Fahr., after 
which it is cooled and weighed; the 
loss, taken as moisture, is figured to 
pounds per 100. After having made 


these determinations for a short period, 
the melter soon learns to judge both the 
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moisture in the air and coke, and is able 


to make correct allowances without the 
analyses; however, these are made at 
intervals to check up his judgment. 

It is absolutely essential to good 
cupola practice that these factors be 


considered, more especially so where the 


cupola is running on car wheels, or 
other castings which require a certain 
exactness as to chill and strength. In 
this section of the country, the water 
vapor of the atmosphere will vary from 
approximately 3.5 to 14.5 gallon’ per 


100,000 cubic feet and the moisture con- 
tent of the coke will vary from 0.60 to 
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moisture instead of 0.60 per cent, the 


would be 


charge figured as follows: 
9—5 or 4 X 8 = 32 pounds to equalize 
the action of excess water and 1.60 — 


0.60 or 1.0 per cent of 820 = 82 pounds 
to allow for the moisture in the coke, 
making the total coke equal 820 + 32 
+ 8 or 860 pounds per charge. 


Charging Coke and Iron 


Both iron and coke are charged by a 
gravity dumping device, illustrated in 
Figs. 1, 2 and 3. and 3 
the iron and coke buggies just after be- 


Fig. 1 


Figs. 2 show 


ing discharged, and illustrates 
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arn il Department Lenoir City, Tenn, SX saViy 2.0 191.5 _ 
Sa AT aS SEI [EERIE awareness nee enn esd 
WHEELS MADE AND LOST ] WHEELS ON HAND AND SHIPPED 
3se| we. | ; [ we. | | Wt. | made | Baa] wt, I Balance RT Par 349 
(0 | b25! J _| i bo | 1 | 2.5" ||wneore Made | 4OC 
Go | bast | en ae qo} 11 67.5"||Batance -4262>— L56 4 Gq 
iso azs| | as = ; ys ol ||LESS Test Wheels ee J a 44 Pe 
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|__| __|WWheele Shipped ( | 1 
| | BOO} 2| _||Batance on Hand ae SS 
CUPOLA CHARGING SHEET 
pS : a eieneecetaesepcaeetadieepeteessee 
Car No. Location! Brand Grade oe | chee. Total Iron REMARKS 
= Whore} |4ical37/iageof 
| Teh denen| | Soo] - | titoo} 
— Lae Dae pal gcc} | 2ool - | T4oo0] 
Qc auror 16.53 Nemo INE | Boo] - | ittoo} 
Tso t035] |. 6 foreman {*3 | 2001 . ee _ 
me. 2bos 1 4 ot Oe ee ee 
| nother | S0Jo | 1 2! Bewere 
$j ____} “ 4 adh 
t + 
Total | (Aon VA 1222 500 
meture Serap 3 I. Dit> tS 
Net Amt. Used |_ L _ | i/ 5 us 5 
CHEMICAL COMPOSITION aster oti Pa Qodn Pra eann 
Melting Loss G45 5 
Elements | Gr.Per Cent Coke to Bed HEY O- 
Silicon O11 To |Soke Per Che. 25" 
Sulphur Totel Coke 2 Sab ie 
Manganese OS ‘Ie L i +4 Zo" 
+ 
___ Phosphorus Total Limestone ZAC 
___ Comb.Carbon Blast On: $55 Om, 
___ Graphite First Iron: A.50 Q-~m 
Total Carbon Bottom Droppedia 36 WW. 
4 — 
FIG. 6—DAILY REPORT OF MELTING OPERATIONS 
5.0 per cent It has been determined the dumping device. This is merely an 
that eight pounds of coke extra per incline down to the charging floor, hav- 
charge is required for each gallon ing stops equipped with heavy coiled 
increase above e of water vapor, and springs, arranged to engage the side 
this amount is added to the chargeregu-_ sills of the buggy which absorb the 
lariy as required, or each increase of shock and at the same time throw the 
1 per cent of moisture in the coke, a buggy back and tends to distribute the 
like addition is made the fuel charge charge more evenly over the whole area 
and, in additions when the run of coke of the cupola. After dumping, the cone, 
is very small an additional five to ten shown in the center of the rails, Fig. 
pounds is added to allow for this varia- 1, engages the front axle and pulls the 
tion For instance taking the charge bu: gy out.- Each charge of iron is care- 


at 820 pounds under normal conditions. 
if the air contains nine gallons of water 


instead of 5, and the coke 1.60 per cent 


fully leveled before the charge of 
coke is made, and this also is leveled 
before the next charge of iron. This 
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is essential to uniform melting and any 
irregularities will show up in the chill 
at once. 
The iron charge is 6,000 pounds 
throughout the heat from the first to the 
last charges, made up in two equal parts 
of 3,000 pounds each. This 
approximately 1.1 pounds of 
square inch of the cupola area. 
The blast usually is main- 
tained at 914 ounces, but it frequently is 


equals 
iron per 
pressure 


raised or lowered to regulate the chill- 
of the 
pressure 


strength iron 
At this the 
melting rate is about 31,000 pounds per 
hour, with an air consumption of 
approximately 40,000 cubic feet of free 
air per ton, and the cupola or melting 
loss averages about 3.8 per cent of the 
total iron charged. 

In starting off the 
supply of wood is used. 


ing capacity and 
during the heat. 


heat, an ample 
When this is 
laid in inthe usual manner, alternating in 


crosswise layers, it comes up to about 
6 inches above the tuyeres; then about 
two-thirds of the coke for the bed is 
added and the cupola is lighted. After 
the wood is completely burned and the 
bed ignited throughout, sufficient addi- 
tional coke is charged to bring the 
top of the bed 32 inches above the 
tuyeres. Special care is exercised in 


selecting large coke for the bed and in 


bringing it up to the proper height over 


the whole area of the cupola. The 
furnace is then filled with alternating 
charges of iron and coke and the blast 


put on, the first iron appearing in about 
14 to 16 minutes. 





Tests for Chill 


The first and all succeeding taps are 
tested for chill, using a 14x 24% x 8 
inch test ingot, casting the 1%4 inch face 
against a chiller; this is cooled in water 
as soon as possible after solidification, 


broken and the chill measured and 
recorded for future reference. 
The mixture given in the “Daily 


Report of Operations,” Fig. 6, is figured 
to give an iron of the following analy- 


sis: Silicon, 0.63 per cent; sulphur, 
0.125 per cent; manganese, 0.59 per 
cent; phosphorus, 0.42 per cent, and 
carbon, 3.47 per cent. When properly 


melted it will producea 1% inch chill on 
the test ingot, with a moderate amount of 
blending of the chill into the gray por- 
tion; the latter will have a dark, even 
grain fracture without appreciable 
When poured at the proper 
about 0.6 of the chill of 
the test ingot will be formed on a 625- 
pound wheel and about one-half on a 
725-pound wheel; this also will show a 
nice blending of the chilled 
portions. Furthermore, 
x 2Y 


mottling. 
temperature, 


and gray 
two fracture 
test ingots, 2% x 10 inches, are 
cast in green sand molds, being poured 
from the first and third part of the 


These are allowed to cool in the 


heat. 
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sand, broken and examined for fracture, 
after which drillings are taken for the 
Occasionally “arbitration test 


analysis. 
bars,” 1%4 inches 15 
long, cast on end in a dry sand mold, 


round and inches 
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the quality of the materials going into 
the charge; the coke, variations in start- 
ing off the cupola, such as over or 
under-burning the bed before putting 
on the blast; misjudging the conditions 


43] 


in controlling the operation of a cupola: 


Variations in the mixture, up = or 
down, give a low or high chill. 
Over-burned bed usually produces 


a high chill. 
Under-burned bed usually produces 














are made and tested for transverse of the weather and its effect on the a low chill. 

strength by breaking with 12 inches be- 

tween supports, and which usually show 

a strength of 3,800 to 4,400 pounds. 

Fig. 4 shows samples of normal chill, Table II 

fracture test ingots and the fracture Puystcat Laporatory Tests oF Founpry CoKE 

of a 625 pound wheel cast from the Sample, —s Shatter Porosity or Size of 

a . . No. Be ke Ue test structure particles 

same mixture. This shows the relation 1 13.146 Fair Fair Mediu 

of the chill of the ingot to that of the ; bg a psp ol 

finished wheel. 4 13,222 Good Good Small 
Usually enough metal is tapped out got a ea — 

in the first tap to pour from 22 to 24 7 13,166 Fair Good Medium 

wheels. However, only 16 wheels are 

poured, the remainder of the metal 

being left in the reservoir for the dual 

purpose of being heated by the follow- heat, mechanical break-downs, etc., any Use of fine coke usually produces 


ing tap and to blend one tap into an- 


of which will materially affect the chill 














other. This has a tendency to over- of car wheel iron. The effect of these 
come any slight variations in the suc- is seen in the chill test ingot which is 
ceeding taps. This method is pursued the criterion by which the cupola is 
throughout the entire heat and usually operated and by which the melter 
sufficient metal for about six wheels is usually is able to judge as to the 
left over from the last tap and is trouble and to take steps to correct it. 
Table I 
CHEMICAL ANALYSIS OF FounprRY COKE 
Volatile Fixed 
Sample, Moisture, combustible, carbon, Ash, Sulphur, Phosphorus, 

No. per cent per cent per cent per cent per cent per cent. 

1 0.68 0.89 90.31 7.53 0.59 er 

2 0.80 3.06 83.78 11.67 0.66 0.03 

3 0.66 0.56 92.22 6.17 0.37 0.02 

os 1.18 1.02 86.61 10.48 0.70 0.01 

5 0.42 1.50 86.59 10.90 0.55 0.04 

6 0.76 0.64 83.60 14.20 0.80 

7 0.64 1.68 85.46 11.80 0.42 
poured into pig beds. This eliminates In the meantime, any iron already 
the possibility of getting cold iron, tapped or that which will be tapped out 
which might be drained from the last before the trouble is remedied, is par- 
iron in the reservoir, poured into the tially corrected by variations in the 


molds, thereby causing weak wheels. 
The mixture is figured each day by 
the chemist and is furnished the 
melter, on a blank form as _ illustrated 
in Fig. 6, by noon on the day before 
the mixture is to be used so _ that 
the stock can be arranged in position 
for the next day’s heat. The charges 
are made according to the charging 
sheet by carefully weighing all the dif- 
ferent materials. At the conclusion of 
the heat, the melter reports the number 
of charges used, amount of coke, lime- 
stone, etc., and the duration and time 
of the heat on the same form. 

The foregoing deals with normal con- 
usually are maintained 
the proper care is taken in 
off the heat. However, as 
familiar with cupola practice 
innumerable factors affect the 
of a cupola which cannot 
foreseen, 


to 


ditions which 
when 

starting 
everyone 
knows, 

operations 
always be 


such as variations 
in the analyses of the components and 


molding practice. 
The chill test ingot will show up any 
variations in the melting practice, but to 


a high chill. 

Use of extra large coke, other con- 
ditions being equal, usually produces 
a low chill. 

Excess moisture in the air usually 
produces a low chill. 

Excess of coke usually produces a 
low chill and insufficient coke usually 
produces a high chill. 

Insufficient air (volume) usually 
produces a low chill, and an excess, 
a high chill, which is usually accom- 
panied by excess mottling in both 
cases. 


the foregoing it will be noted 
that any number of conditions may cause 
high or low chill; the appearance 
(fracture) of both the chilled and gray 
portions of the ingot may indicate the 


From 


also, 


possible cause of any particular varia- 
tion; for instance, a low chill ingot with 
a sharp line of demarkation between the 
chilled and gray iron and with the gray 
portion fairly grain 
throughout, indicates the presence of an 
of air; the 


close-grain fracture 


of a uniform 


excess same applies to a 
the edges 
of the gray portion and larger grains in 


around 


the center, open fracture, indicates a low 
chilling mixture (excess of silicon); a 














explain just how the appearance of low chill with excess blending of the 
Table III 
Curpota MELTING TESTS wiTH FouNnpRY COKE 
Sample, Burdening Melting Rate of Size 
No. power ratio melting of taps 
1 Fair 1 to 7.12 Medium Large 
2 Poor 1 to 6.34 Slow Small 
3 Good 1 to 7.32 Fast Large 
4 Good 1 to 6.93 Fast Large 
5 Poor 1 to 6.70 Medium Small 
6 Good 1 to 6.4 Slow Large 
7 _ Fair 1 to 6.2 Slow Small 
1Melting ratio is exclusive of the bed. 
this gives indications of the trouble and chilled and _ gray iron, r mottling 
the remedies for each would be an end- throughout the gray iron, indicates a 
less, as well as an impossible, undertak- low mixture and an excess volume of 


ing. However, the following are listed 
more as examples to show how close 
watching of the chill ingot will aid one 


air; a high chill with mottling through- 
out indicates an excess volume of 
and probably a bad mixture. 


air 
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of the splendid sessions of the American Institute of Metals. 
Immediately following the convention reports is the descrip- 


tion of the exhibits. 
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FounpDa1 FOR JAR-RAMMING MOLDING MACHINES. 
Disprays S ry GLASSES 

Tests In Atomizinc Fue Ort Witn STEAM AND AIR 
MAKING Car \\ Ls AT Lenorr Car Worxs—IlI... 
CO-OPERATION Am SocreTIEs 
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\sBESTOS CLOTHING 

New Course at WENTWO! 

PRESSED STEEL Work Casi? 
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Co-operation Among Societies 


HE recent conventions of the American Foun- 
drymen’s Association and the American 
Institute of Metals at Atlantic City were 
replete with suggestions looking toward 
closer co-operation between these two great societies 
and certain other organizations of American business 
men; similar co-operation also was suggested with at 
least one branch of the government. Various com- 
mittees of the American Foundrymen’s Association, 
appointed to formulate specifications for different 
classes of castings, reported that they had been work- 
ing with similar committees representing the American 
Society for Testing Materials and without exception 
these reports were favorably received and the com- 
mittees directed to continue their efforts. The Amer- 
ican Foundrymen’s Association also appointed a com- 
mittee to co-operate, in conjunction with committees 
from the Institute of Metals and other technical 
societies, with the U. S. Bureau of Standards in its 
extensive research and scientific work conducted for 
the benefit of American industry. The National 
Founders’ Association was represented at the con- 
vention, officially, by its president, who earnestly in- 
vited the American Foundrymen’s Association to assist 
in the work of the Joint Conference Boards on safety 
and sanitation and the training of apprentices. He 
also suggested that the N. F. A. would be glad to 
co-operate with the A. F. A. in its project looking 
toward the employment of a cost expert. The force 
of the co-operative movement among societies is 
indicated by the statement, made on the floor of the 
convention, that even the European war has not 
completely stopped the efforts of certain American 
and foreign organizations to agree upon a set of 
international specifications for various classes of cast- 
ings. 

In brief, societies and organizations, like individuals 
and corporations, have found that they must co- 
operate with one another if the greatest results are 
to be achieved with a minimum of effort. The day 
when each association worked out its problems alone, 
with a jealous eye on all other organizations—the “we 
are sufficient unto ourselves” era—happily, has passed. 

As our civilization advances and the problems of 
mere existence become less serious, the problems of 
human relations multiply and grow in importance. 
These problems can be solved satisfactorily only 
through co-operation of the most efficient kind. It is 
fortunate, therefore, and augurs well for the future 
prosperity of the country, that such organizations as 
the American Foundrymen’s Association, the American 
Institute of Metals, the National Founders’ Associa- 
tion, the American Society for Testing Materials, and 
others, can join hands and apply their combined 
energies and resources to the settlement of the press- 
ing industrial questions of the day. 


Trade Outlook 


OUNDRYMEN who attended the _ recent 
convention at Atlantic City were almost 
unanimous in the opinion that business con- 
ditions in the casting industry may now be 
considered normal and that there is every prospect 
for increased operations as the year draws to a 
close. Pig iron prices have been advanced and No. 2 
foundry is quoted as follows in the leading centers 
for delivery during the remainder of this year: 
$15.95, Pittsburgh; $14.25, Chicago; $16.25, Phila- 
delphia; $15.50, Buffalo, and $11.50, Birmingham. 
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Electric Steel for Munitions 

The Thomas Davidson Mfg. Co., 
Montreal, Can. has placed an order 
with the Snyder Electric Furnace Co., 
Chicago, for the installation of an elec- 
tric furnace which will melt and refine 
cold steel scrap. The electric steel will 
be used for casting blanks for the 
manufacture of shells. This is the 
second order received for a Snyder fur- 
nace for producing steel for use in 
making war munitions. The other fur- 
nace will be installed at Sherbrooke, 
Can., by the Canadian Brakeshoe Co. 
The Thomas Davidson Mfg. Co. manu- 
factures stamped utensils and the clip- 
ings in the form of scrap, together with 
other scrap available in this district, will 
be used as the raw material in the 
electric furnace. 


Pneumatic Vibrator 
In the accompanying illustration 
is shown a pneumatic vibrator manu- 
factured by the Mumford Molding 
Machine Co., Chicago. 


The body is 














MUMFORD PNEUMATIC VIBRATOR 


made of drop forged steel and the 
piston is carefully ground. A special 
attachment also can be _ furnished 
which is bolted to match boards with 
an extension permanently bolted to 
the vibrator, whereby the match 
boards with patterns attached may be 
vibrated. The extension on the vi- 
brator is tongued and this fits into 
the socket of the attachment on the 
match board. The weight of the 
vibrator keeps rigid the connection 
of the extension with the attachment 
and insures vibration at the proper 
angle with the face of the mold. This 
vibrator is made in the following 
sizes: %, %, 3%, 1, 1%, 1% and 2 
inches. 


Soft Wood Core Sticks 


The New Novelty Co., 
Ashland, N. H., is manufacturing soft 
wood core sticks for use in foundry 
operations. These can be furnished 
in various sizes from 1/9-inch in diam- 
eter by 4% inches in length to 1/9- 
inch in diameter by 12 
length. These core sticks are used 
for strengthening cores, burning out 
and leaving a vent, and they also can 
be employed for strengthening molds, 


England 


inches in 
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replacing nails for this purpose. It is 
claimed that they hold the sand equal- 
ly as well as nails and, in addition, 
they do not become embedded in the 
metal the same as nails. When the 
metal comes in contact with the core 
sticks flush with the surface of the 
mold, the ends burn off and the cast- 
ing feeds clean. On the other hand, 
when nails are used, the heads become 
embedded in the casting and their 
removal entails considerable cleaning 
expense. For core work, the soft 
wook sticks are intended to replace 
wire. 


Personal 

George H. Foley has resigned as 
superintendent of the Rice, Baron & 
Fales foundry, Worcester, Mass. 

Van H. Manning of Holly Springs, 
Miss., has been appointed director of 
the United States Bureau of Mines, suc- 
ceeding the late Dr. J. A. Holmes. 

F. Lee Norton, vice president and 
general manager of the J. I. Case 
Threshing Machine Co., Racine, Wis., 
has resigned and will retire from active 
business. 

R. H. Evans has resigned as general 
manager of the Frictionless Metal Co., 
to accept the position of general man- 
ager of the Michigan Smelting & Re- 
fining Co., Detroit. 

R. C. Cheney, foundry manager and 
superintendent of the Union Foundry 
Co., Fitchburg, Mass., has accepted a 
similar position with the Springfield 
Foundry Co., Springfield, Mass. 

R. F. Clark, formerly with the Eagle 
Glass & Mfg. Co., Wellsburg, W. Va., 
in the capacity of foreman of the 
plating department, now is affiliated with 
the Acme Shear Co., Bridgeport, Conn., 
in a similar position. 

Benjamin J. Lamme, chief engineer 
of the Westinghouse Electric & Mfg. 
Co. East Pittsburgh, has been named by 
Secretary of Navy Daniels as a mem- 
ber of the navy advisory board which 
will consider questions of national 
defense. 


Asbestos Clothing 

Wheeler & Holcomb, 21 East Van 
Buren street, Chicago, are manufac- 
turing asbestos clothing especially de- 
signed for use in foundries to protect 
workmen against molten metal. The 
clothing includes gloves, mittens, leg- 
gings, aprons, coats and 
specialties. The asbestos is specially 
treated to prevent the nap from rub- 
bing off and the fiber is smooth, 
which adds to _ its strength 
and fireproof qualities. The fabric 
is sufficiently flexible to allow ma- 
terials to be handled readily and it is 
claimed it is not brittle. 


trousers, 


tensile 
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New Course at Wentworth Institute 


The Wentworth Institute, Boston, 
has issued a catalog which notes the 
new developments in industrial educa- 
tion planned for the ensuing year. 
Two new courses are being added, the 
first being a one-year day trade 
course in forging, hardening and tem- 
pering. This is intended to give 
training to young men who wish a 
thorough knowledge of both hand and 
machine forging in wrought iron and 
steel. 

The second new course is a one- 
year day trade preparatory course 
intended for young men who wish 
to enter some one of the manufactur- 
ing industries but who require a year 
in which to be tried out to discover 
in which direction they show special 
skill and ability. A second year 
course in architectural construction 
also is offered for the first time which 
is intended for training building su- 

















DOUBLE COMPARTMENT PRESSED 
STEEL CABINET 


men and 
architects and 


perintendents, specification 
constructionists for 
building contractors. 


Pressed Steel Work Cabinet 


The pressed cabinet 
shown in the accompanying illustra- 
tion, manufactured by the Berger 
Mfg. Co., Canton, O., provides secure 
and convenient storage facilities for 
special dies, tools, blue prints, etc. 

is substantially constructed of 


steel work 


it 48 
formed sheet steel and is equipped 
with a rigid top which can be used 
for laying-out work or for supporting 
heavy parts. The cabinet is of such a 
height that it will fit readily under the 
mechanic’s machine. It is divided into 
two compartm s with individual 
locking facilities and one cabinet can 
serve for a mechanic and his helper 
This feature is particularly desirable 
in plants operating day and night 
shifts, enabling each mechanic to have 
one compartment of the cabinet. 
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WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 























The foundry of the G. & F. W. Smit traveling crane provided with a _ lifting of the buildings was awarded to the M. 
Co., Roxbury, Mass., has been closed. magnet and other equipment. 2 Rabbitt & Sons Co. 

The Springfield Brass Co., Springfield, Vt., The American Radiator Co., Buffalo, will The Blount Plow Works, Evansville, Ind., 
has increased its foundry facilities by the erect an addition to its plant at an estimated is having plans prepared for ten _ buildings 
addition of a gray iron shop. cost of $55,000. including a foundry, at a cost of approxi- 























The Wilson Foundry & Machine Co., Pon The West _ Michigan see Foundry Co, nately SIOR/ O08. 5 , . : 
: F : : Muskegon, Mich., will erect a $25,000 addi- The Fulton Iron Works, St. Louis, will 
tiac, Mich., has awarded a contract for the ’ a p : 
installation of 38 core ovens of a new type. — seal -e. . : , et. 6 ee Se oy “asggrts med 
The Davis Foundry Co., Hornell, N. Y., and foundry and an office building also will 
The Globe City Foundry Co., Kansas City, contemplates the erection of a 2-story addi- be constructed. 
Mo., has been incorporated with $2,000 capital tion, 60 x 100 feet. The Modern Iron Works, Quincy, IIl., is 
by William J. Barnes, T. J. Sheldon and N The Wr'aclark Wire Works, Elizabeth, N. making extensive changes to provide  addi- 
Dee Barr. : J., is erecting a brass foundry at an esti- tional space for its cleaning department and 
The Salmon Bay Foundry Co., Seattle, mated cost of $16,000. sand and coke storage. 
Wash., has been organized by John Wehn, The Shepard Crane & Hoist Co., Montour The Federal Malleable Iron Co., West 
S. Redick and others at Seattl \ gray Falls), N. Y., has awarded contracts for an Allis, Wis., will erect an addition to _ its 
iron foundry will be built. extension, 125 x 200 feet. plant. The Thomas S. Watson Co., Milwau- 
rhe Chicago Steel Foundry Co., Chicago, The Hewitt Metal Co., Newark, N. j., is kee, is consulting engineer. 
has purchased property adjoining its present erecting a plant on the site of the buildings The A. J. Detloff Co., Detroit, manufacturer 
site to permit further extension to its plant recently destroyed by fire. of automobile parts is erecting a  3-story 
In the three years since its present foundry The United States Smelting & Aluminum addition to its plant which will contain a 
has been in operation the capacity has been Co., New Haven, Conn., will build a 2 brass and aluminum foundry. 
increased 200 per cent and the ground area story addition, 20 x 40 feet. The Hammond Malleable Iron Co., Ham 
50 per cent. Frazer & Jones, Syracuse, N. Y., manu mond, Ind., will build two additions to its 






facturers of malleable castings will erect two plant, one to be used for storage purposes 





The Cleveland Silver Manganese Metal Co., 




















































Cleveland, has been organized to engage in buildings, 250 x 354 feet each. and the other as a core room. 

the manufacture of white metal castings and The Syracuse Malleable Iron Works, Syra- P. Kennedy’s foundry, Baltimore, will be 
has leased the plant formerly occupied by the cuse, N. Y., will erect an addition to its enlarged by the addition of a 3-story core 
Gordon Propeller Co C. F. Johnson is malleable shop, 110 x 140 feet. and pattern shop which will provide 24,000 

president and Emil Kraus is secretary and The Pulling Brass Co., Watertown, Conn., square feet of additional floor space. 
treasurer of the new company. has awarded a contract for the erection of The Milwaukee Die Casting Co., Milwaukee, 
1 1 story addition, 50 x 70 feet. Wis., is erecting a 2-story building 50-x 60 
ee ee The Sturn Machinery Co., Wheeling, W. feet. A specialty will be made of white 

° Va., contemplates the erection of a foun metal and aluminum die castings. 

New Construction dry. W. W. Krause is manager. William Shimer Son & Co., Freemansburg, 

The H. Root Foundry Co., Chicago, is The Buick Motor Co., a branch of the Pa., manufacturers of light hardware will 
erecting an addition to its plant. General Motors Co., is contemplating § the erect three 2-story buildings, 75 x 242, 75 
The Atlas Foundry Co., Marion, Ind., will erection of another large foundry at Flint, x 100 and 60 x 75 feet, respectively. 
build an addition, 60 x 150 feet. Mich. The Crompton & Knowles T.ocom Works, 
The foundry of the C. W. Pond Co., The Dennison Foundry & Machine Co., Worcester, Mass., is erecting an addition to 
Worcester, Mass., is being enlarged. Dennison, Ohio will enlarge its plant and is its foundry and the second floor of this 
The Sivyer Steel Casting Co., Milwaukee, in the market for considerable foundry equip- extension will be devoted to bench molding. 
will erect an addition, 75 x 90 feet ment. A part of the equipment is being removed 
The Universal Castor & Foundry Co. has The Albion Malleable Iron Co., Albion, to a plant across the street from the present 
warded a contract for a $17,000 addition Mich., will increase its annealing department — shop. 

The Hay Foundry & Iron Works, Newark, by the erection of an addition, 100 x 200 The Overland Shoe Co., Racine, Wis., is 
N. J., will erect a building 37 x 86 feet feet erecting a plant consisting of two buildings, 

The Nolte Brass Co., Springfield, Ohio, will The Rome Brass & Copper Co., Rome, N. 30 x 40 feet, two stories high and an 
erect an addition to its plant, 44 x 208 feet Y., has awarded a contract for the erection aluminum foundry, 28 x 40 feet. In addi 

The H. Mueller Mfg. Co., Decatur, IIl., will of an addition to its casting shop, 140 x tion to manufacturing workmen’s shoes pro 
erect an addition to its plant, 66 x 152 feet 200 feet vided with aluminum soles, aluminum castings 

The Smith-Matthews Foundry Co., De The Francis & Nygren Foundry Co., Chi for the jobbing trade also will be made. 
troit, will erect a small addition to its cago, contemplates the erection of a 2-story The Valley Mold & Iron Co., Sharpsville, 
plant. additior W. Tomlinson, Chicago, is the Pa., will erect two 2-story buildings, one 75 

The Kokomo Brass Works, Kokomo, Ind., architect x 350 feet to be used for casting ingot molds 
is erecting two 3-story additions to its The D. J. Barker Foundry Co., Brighton, and the other, 75 x 150 feet, which will be 
foundry Ont., has awarded a contract for the erec- a ladle cleaning and repair building. These 

The Linco Brass & Foundry Co., Lin tion of a new foundry at an estimated cost two buildings will be erected by the Penn 
coln, Neb., w build an addition to _ its of $13,000. Bridge Co., Beaver Falls, Pa., and the third 
foundry. The Keystone Steel Casting Co., Chester, building will be constructed by the McMyler 

William Coskey, Philadelphia, is erecting a Pa., is erecting an addition to its main Interstate Co., Cleveland. Six electric travel 
brass foundry 50 feet, at Richmond and building Several open-hearth furnaces will ing cranes will be installed by the Morgan 
York streets. be installed. Engineering Co., Alliance, O. 

The Pittsburgh | iry Co., Los Angeles, The plant of the Moline Malleable Iron Co., The Graf Stove & Range Co. has ob 
Cal., is erecting a shop on East Forty St. Charles, Ill., recently damaged by fire, tained a site at Silver Lake, Wis., for the 
Kighth street. will be rebuilt. Plans for the building have erection of a new plant and upon its 

The Independent Stove Foundry Co., Inde been completed. completion, early in October, the company 
pendence, Mo., contempl the erection of The Belle City Malleable Iron Co., Racine, will remove its equipment from its plant at 
a stove foundry. Wis will install an electric steel melting Louisville, Ky. The plant at Silver Lake, 

The Wisconsin Bridge & Iron Co., Milwau furnace which will be housed in a_ building, Wis., will consist of two buildings, each 100 
kee, is having plans prepared for a foundry, 80 x 160 feet. x 80 feet, tte foundry being located in one, 
80 x 270 feet. The Cartland-Toledo Foundry Co., Toledo, while the other will be devoted to stove 

The Dayton Steel Foundry Co., Dayton, O O., will erect a new plant consisting of two manufacture and also will contain the ware 
is erecting a large addition to its plant in buildings, 43 x 100 feet and 80 x 85 feet, house. The site is on the Chicago & 
which will be installed an electric furnace, respectively The contract for the erection North-Western and the Soo Line railroads, 
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